
PCX 



WOkLD 1NTBLLECTUAL FROPBRlY ORGANIZATION 
Iiitemtiional Buicmi 




INTERNATIONAL APPUCAHON PUBLISHED UNDER THE PATENT COOPERATION TOEATY (PCT) 



(72) Inventors; and 

(75) bn^nion/AiipUcaiitB (fi>r US only): SUQIHARA, Yoshlhiro 
fJP/JP]; 7-9-301, Kaauga 1-chome, l^kuba-shi, IbAfBkl 305 
(JP). UCHIBAYASHI, Naoto [JP/JP]; 7-9-1101, Kasuga 
Khome, l^okuba-shi, Iteiaki 305 OP). MATSUMURA, 
Kolchl [JP/JPl: 12-9, TcjBdacba Ibaroki-ihi« Osaka 567 
(JP). NQZAia YukimaSB PP/J?]; 11-23. MiinxDfichi. 
IkedA-aU, Osaka 563 (IP). ICHIMORI. Yuzo [JP/IP]; 725, 



(74) Asenls: ASAHINA. Tadao et aU Osaka Plrnit of T^keda 
Cbonical Industnes, Ud., 17-85, Jusohoomadd Scheme, 
YodogawB-ku, Osaka-abi, Osaka 532 QP% 



(54) Title: OXAZOLE DERIVATIVES, THEIR PRODUCnON AND USE 
(57) Abolnct 

The present invention letates to oxazole derivatives bavins a group bonded tfanm^ a milfinyl or nilfonyl moiety at dte S-poshton of 
die oxazole ring, their production and use. The oxaxoie derivatives of the present Invention have escodlent 1L-6 inhfbitoiy activity and NO 
pixidiiction Inhibiloiy activi^ oi NOS buhiciWe oe]U» and can be used as a prophylactic or a dienpeutic drug for IL^associaled diseases 
or NO-aasoclaiBd diseases . 



(SlXlDtematioiiai Piatent Cjasriflcatton ^ : 



(11) International PubBcatiotn Number: 



WO 97/24340 



*C07D 263/46, A61K3]/42»C07D4iyi2, Al 
49SA>4» 413^ 417/04, 413/D6 ] 



(43) Intenutfamal PubficalioD Date: 



10 July 1997(10.07.97) 



(30) Priority Data: 
7/341441 



(22) InternatlnBal FlUng Datie: 



(21) ItttcrnatiaDal Application Number: 



27 December I99S (27.1X95) 



27 December 1996 (27JZ96) 



PCr/JP96/03S57 



JP 



(81) Dealgnated Slates: AJL, AM, AU, AZ, BA, BB, BC. BR, BY. 
CA, CN, CU. CZy EE, GE. HU, IL, IS, KG, KR, KZ, LC, 
LK, LR, LT, LV, MD, MG, XfK, MN, MX, NO, NZ, PL, 
RO, RU, SO. SI, SK, TJ, TM, TR» TT, UA, US, UZ, VN, 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, KU, TJ, 'TM), Bmopesn patent 
(AT, BE, CH, DE, DK, ES, FX PR, GB, OR, IE, IT, LU, 
MC; NL, PT, SE), OAPl patent (BF, BJ, CF, CG, CI, CM, 
OA. ON, ML, MR, NE, SN, TD, TO). 



(71) Applicant (for aU designated States except US): TAKEDA 
CKEMICLAL INDUSTRIES, LTO. {JP/JP]; 1-1, 
Doshomachi 4-chome, C%uo-ku, Osaka-shi, Osaka 
541 (JP). 



Publkhed 



With intemationa! search report. 



5-dio, SakaMii, Osaka 592 (JP). 



9 

e 








rail riiB PURPOSES of mpoRMAnoN only 






Codes used to identify States party to PCT on fkonl pages of pamphlets publisbiiig intemational 


applidtioni under the PCT. 










AM 


AmcBbi 


GB 


United Ki^dom 


MW 


Mitewi 


AT 


Awtik 


GB 


Gfiorsia 


MX 


Mc&ko 


AO 


ABWiHa 


GN 


Ouinct 


NB 


Niger 


fiB 


BafeMin 


GB 


Greece 


ra. 


Ndfaotaida 


BB 




HU 


HiuiSiiy 


NO 


Nopviy 
NewZcoInd 


BP 


IB 


IrcM 


NZ 


BG 


Balfiifa 


IT 




PL 




BJ 


BeiBB 


IP 




FT 


^ivteBSl 






HX 


KOQfl 


BO 




mr 




KG 




BU 


Rmtaa BcdcnrioB 


CA 




KP 


DeoMKntk Pta^*»B«piiMk 


BD 


SmIw 


CF 


CtaamI AftkMllqMd)iB 




of Koica 


BB 


Sweden 


OD 


CorfO 


KR 


BcpiAificof Kncs 


BG 


SIis^iObo 


CH 


SwilicHvid 


BZ 






CI 


Caiedaviiin 


U 




8K 


Slovricis 


CM 


Csnmcm 


LK 


BriLnkA 


BN 




Of 


CMtti 


LB 


LKieria 


BZ 


Chad 


CS 


CsacbotloMkit 


LT 




HI 

T6 


CL 




LU 






DB 


LV 




TJ 


Tfejiklitn 


DK 




MC 




TT 


Tkteidod and T«ifaw» 






MD 


RcpuMk of Moldova 


DA 


Uknine 


E8 




MG 




UG 


Ujanda 


Fl 




ML 


MaU 


l» 


tfoiiedStttee ofAawnca 


FR 




MN 


MoBgoibB 


UZ 


UiMbtan 


GA 


Gabon 


MR 


Mmtanb 


VN 


Viet Nam 



wo 97/24340 



PCT/JWWI3857 



DESCRIPTION 

OXAZOLE DERIVATIVES, THEIR PRODUCTION AND USE 

[Technical Field] 
5 The present invention relates to oxazole deriva- 

tives having inhibitory activity of interleukin-6 (IL- 
6) activity and that of nitrogen monoxide (HO) 
production of NOS inducible cella, which are of value 
as medicines for prophylaxis and therapy of heart 

10 diseases, autoimmune diseases, inflammatory diseases 
and diseases accompanied by granuloma, among other 
morbidities, to processes for its production, and to 
pharmaceutical compositions comprising said 
derivatives . 

15 [Background Art] 

Interleukin-6 (hereinafter referred to briefly as 
IL-e) is a glycoprotein with a molecular mass of 26kDa 
as initially cloned as B-cell stimulatory factor. This 
cytokine is produced in T- and B- lymphocytes, 

20 monocytes, fibroblasts, keratinocytes , vascular 
endothelial cells, renal mesangial cells, brain 
astrocytes and osteoblasts. Its multifunctional 
physiological activity encompasses the immune system, 
hematopoietic system, cerebroneural system, 

25 inflammatory system, endocrine system, etc. Thus, IL-6 
specifically functions as 1) antibody production 
inducing factor, 2) hybridoma/plasmacytoma/myeloma 
growth factor, 3) T- lymphocyte growth factor/killer T- 
cell differentiation factor, 4) hematopoietic stem cell 

30 growth factor, 5) megakaryocyte maturation 

factor/platelet proliferation factor, 6) nerve cell 
stimulating factor, 7) hepatocyte stimulatory factor, 
8) osteoclast activating factor, 9) renal mesangial 
cell growth factor, and 10) ACTH production inducing 

35 factor, etc. [The Cytokine Handbook, 2nd Bd,, Academic 
Press, USA., pp. 145-168 (1994)]. 
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Recently IL-6 has been to be involved in the 
various diseases, namely cardiac diseases such as 
myocardiopathy, cardiac hypertrophy, myocardial infarc- 
tion , angina pectoris, etc., various autoimmune 
5 diseases such as chronic rheumatoid arthritis, systemic 
lupus erythematosus, systemic scleroderma, rheumatic 
fever, polymyositis, periarteritis nodosa, SjBgren's 
syndrome, Behcet's disease, Castleman's disease, 
autoimmune hemolytic anemia, etc., inflammatory 

10 diseases such as mesangial proliferative nephritis, IgA 
nephritis, lupus nephritis, osteoporosis, bronchial 
asthma, atopic dermatitis, psoriasis, pleurisy, 
ulcerative colitis, atherosclerosis, active chronic 
hepatitis, alcoholic cirrhosis, gout, various types of 

15 encephalitis, etc., and diseases accompanied by 

granuloma such as multiple myeoloma, atrial myxoma, 
renal carcinoma, pulmonary adenocarcincmia, malignant 
mesothelioma, ovarian cancer, cancerous cachexia, and 
so on. 

20 In fact, in patients with chronic rheumatoid 

arthritis, high level of lli-6 is detected in the 
synovial fluid, with the definite expression of IL-6 
mRNA in the synovial m^nbrane. And administration of 
anti-lL-6 antibody to such patients resulted in 

25 symptomatic improvements [The Journal of Rheumatology, 
20 ^, 259-261 (1993)]. In regard to glomerulonephritis, 
while mesangial proliferative nephritis accompanied by 
advanced proteinurea was found in IL-6 transgenic mice, 
administration of anti-ZL-6 antibody resulted in 

30 remission of the symptoms [Japanese Journal of Clinics, 
50, 2840-2841 (1992)]. Moreover, inhuman 
proliferative glomerulonephritis inclusive of IgA 
nephritis, the urinary IL-6 level is elevated in 
proportion to the degree of progression of tissue 

35 damage and, therefore, IL-6 is utilized as a clinical 
marker. In postmenopausal osteoporosis with decreased 
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estrogen production, IL*6 acts as osteoclast activating 
factor and exhibits potent bone resorption activity. 
In ovariectomized xnice^ osteoclasts proliferate but 
this proliferation is inhibited by anti-IL-S antibody 
5 [Science, .251, 88-91 (1992)]. In lL-6 gene-deficient 
mice, no bone destruction took place even after 
ovariectomy. These reports indicate the involvement of 
IL-6 in the above-mentioned diseases and suggest that 
symptomatic improvements can be obtained by inhibiting 
10 the physiological activity of IL-6. 

For inhibition of the physiological activity of 
IL-6, both inhibition of IL-6 production and inhibition 
of IL-6 activity can be contemplated. As regards the 
former approach, 4H-*l-benzopyran-4-one derivatives have 
15 been reported to be inhibitors of 11,-6 production 

[Japanese laid-open patent application 49778/1990) » In 
contrast, the latter approach remains to be explored as 
yet (and is by nature a very singular approach), and 
roost of the reports so far made in this area are 
20 concerned with macromolecular substances such as 

antibodies and peptides which are not suitable for 
administration [The European Journal of Immunology, 18 . 
951-956 (1988) J. 

Nitrogen monoxide (NO) is considered to play 
25 multi-faceted roles in the mammalian body, for example 
as a vasodilating factor in the vascular system 
[Pharmacol. Rev. H, 109-142 (1991)), as a factor 
having tumoricidal and germicidal activity in the 
leukocytic system [Curr. Opin* Immunol «, 1, 65-70 
30 (1991)], and as a neurotransmitter in the nervous 
system, among others [Neuron, 4, 3-11 (1992)]. 

HO is produced from L-arginine by NO synthase 
(NOS)» Today, three isozymes, namely neural NOS, 
vascular endothelial NOS and inducible NOS (iNOS), have 
is been identified (Cell, 211/ 705-707 (1992)]. Based on 
the mode of production, the former two isozymes are 
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also known as constitutive NOS (cNOS) in antithesis to 
the third one iNOS* cNOS exists in the vascular 
endothelial cells and nerve cells. cNOS is 
calclum/calmodulin-dependent and activated by various 
5 receptor stimuli to produce a small amount of NO, thus 
carrying out the physiological modulations mentioned 
above. On the other hand, INOS is induced by various 
cytokines and bacterial lipopolysaccharides (LPS) in 
the macrophages and neutrophils and it has been pointed 

10 out that because it produces a large amount of NO 

persistently, iNOS not only shows the above-mentioned 
physiological activities but, when produced locally, 
injures the cells and tissues [Immunol, Today, 13 . 
157-160 (1992)]. As the cells and tissues in which 

IS iNOS is expressed, not only the above-mentioned cells 
but also hepatocytes, Kupffer cells, gliacytes, 
vascular smooth muscle cells, vascular endothelial 
cells, heart muscle lining, myocardial cells, mesangial 
cells, chondrocytes, sinovial cells, pancreatic |3 cells 

20 and osteoclasts are known [FASEB J., 3051-3064 
(1992), Arch Surg., X2S., 396-401 (1993), J. Biol, 
Chem-, 27580-27588 (1994), J, Cell. Biochem. , 52, 

399-406 (1995)]. It is, therefore, conceivable that NO 
produced in these cells and tissues is involved in 

25 various diseases. Therefore, any substance that 

inhibits production and release of NO from cells in 
which INOS has been induced is expected to be of value 
as a drug for prevention and therapy of various NO- 
assoclated diseases such as, for example ^ 

30 atherosclerosis, myocarditis, myocardiopathy, ischemic 
brain disorder, Alzheimer's disease, multiple 
sclerosis, septicemia, chronic rheumatoid arthritis, 
osteoarthritis, gastric ulcer, duodenal ulcer, 
ulcerative colitis, diabetes, glomerulonephritis, 

35 osteoporosis, pneumonia, hepatitis, graft rejection and 
pain • 
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5 

From the above points of view, L-arginine 
analogues [Pharmacol, Rev.,^, 109-142 (1991)], amino- 
guanidine [Br. J. Pharmacol. , 110 . 963-968 (1993), and 
S-ethyli60thiourea [J. Biol. Chem., jLl, 26669-26676 
5 (1994)], among others, have been reported for use as 
inhibitors of INOS. However , these compounds are 
either not sufficiently active or inhibit not only iNOS 
but also CMOS which is in charge of physiological 
functions . 

10 Various drugs have heretofore been used in the 

treatment of heart diseases, autoiraroune diseases , 
inflammatory diseases, and diseases accompanied by 
granuloma but none of them are fully satisfactory in 
efficacy or in safety. Therefore, development of drugs 

15 improved in these aspects has been awaited for the 

prevention and treatment of heart diseases, autoimmune 
diseases, inf laimnatory diseases, and diseases 
accompanied by granuloma. 

20 Some oxazole derivatives were described in Chem. 

Mater., 1994, 6(7) 1023-1032, Chem. Abs . 107:96787 and 
BP-*A 879539. However, inhibition of II.-6 activity and 
NO production of the oxazole derivatives of this 
invention has not been disclosed anywhere.' 

25 

[Disclosure of Invention] 

After intensive research for solving the above*^ 
mentioned problems, the inventors of the present 
invention discovered surprisingly that oxazole 

30 derivatives having a group bonded through a sulfinyl or 
sulfonyl moiety at the 5*position of the oxazole ring 
have excellent IL-6 inhibitory activity and NO 
production inhibitory activity of NOS inducible cells 
and are effective in the prevention and therapy of 

35 heart diseases, autoimmune diseases, inflammatory 

diseases, and diseases accompanied by granuloma. The 
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inventors thenceforth did further research and have 
completed the present invention. 

The present invention accordingly provides: 
1. An oxazole derivative having a group bonded 
5 through a sulfinyl or sulfonyl moiety at the S^position 
of the oxazole ring, provided that when the substituent 
at the 4-po8ition is hydrogen, (1) the compound which 
haa 4<*inethoxyphenyl or 4-niethoxyphenylethinyl at the 2- 
position and nonafluorobutyl sulfonyl at the 5-position, 

10 (2) the compound which has phenyl at the 2-po6ition and 
( 2-phenyl-5-thiazolyl) sulfonyl at the 5-position, and 
(3) the compound which has 3-[5-(2, 3-epoxy--5-hydroxy-4- 
methylhexyl ) --3 , 4-dihydroxytetrahydropyran-2-yl )-2- 
methyl-l-(E)-propenyl at the 2-po8ition and 4«raethyl- 

15 phenylsulfonyl at the 5*p08ition are excluded; 

2 • The oxazole derivative as described in 1 , which 
has a halogen atom or a group bonded through a carbon, 
nitrogen, oxygen, or sulfur atom as a substituent at 
20 the 2 -position of the oxazole ring; 

3« The oxazole derivative as described in 1, which 
has a halogen atom or a group bonded through a carbon, 
nitrogen, oxygen, or sulfur atom as a substituent at 
25 the 4«poBition of the oxazole ring; 

4. The oxazole derivative as described in 1« which is 
a compound of the formulas 




35 



wherein represents a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, or amino which may be substituted; n 
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represents 1 or 2; represents hydrogen, cyano, acyl, 
carbamoyl iirtiich may be substituted, thiocarbamoyl which 
may be substituted, a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
5 substituted, amino which may be substituted, or 
carboxyl which may be esterxfied; represents 
hydrogen, halogen, a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, a hydrocarbon-oxy group which may be 
10 substituted, amino which may be substituted, carboxyl 
which may be esterlfied, or a group of the formula 
-S{0)m-Rj where R represents a hydrocarbon group which 
may be substituted or a heterocyclic group which may be 
substituted; m represents 0, 1, or 2; 

15 

5. The oxazole derivative as described in 4, wherein 
R^ represents a C^^i^ hydrocarbon group which may be 
substituted, a 5- to 8-membered heterocyclic group 
containing at least 1 atom selected from nitrogen, 
20 oxygen, and sulfur, which may be substituted, or amino 
which may be substituted; 

R^ represents hydrogen, cyano, an organic carboxyl ic 
acid-derived acyl group, carbamoyl which may be substi- 
tuted, thiocarbamoyl which may be substituted, a Cui, 

25 hydrocarbon group which may be substituted, a 5* to 8- 
roembered heterocyclic group containing at least 1 atom 
selected from nitrogen, oxygen, and sulfur, which may 
be substituted, amino which may be substituted, or 
carboxyl which may be esterified; 

30 R^ represents hydrogen, halogen, a C1.19 hydrocarbon 
group which may be substituted, a 5- to 8<-m^bered 
heterocyclic group containing at least 1 atom selected 
from nitrogen, oxygen, and sulfur, which may be 
substituted, a Ci.ig hydrocarbon-oxy gzroup which may be 

35 substituted, amino which may be substituted, carboxyl 
which may be esterlfied, or a group of the formula 
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-S(0)m-R'; where R' represents a hydrocarbon group 

which raay be substituted or a 5- to 8-]nenibered 
heterocyclic group containing at least 1 atom selected 
from nitrogen, oxygen, and sulfur, which may be 
5 substituted; m represents 0, 1, or 2; 

6. The oxazole derivative as described in 4, wherein 
represents 

(1) alkyl which may be substituted with (i) a 5- 
10 or ex^membered sulfur-containing heterocyclic group, 

(ii) a 5- or 6-*membered oxygen- and nitrogen-containing 
heterocyclic group which may be substituted with Ci^u 
alkyl or cyano, (tii) carboxyl, (iv) arylcarbonyl , 

(V) cyano, (vi) carbamoyl which may be mono- or di- 
15 substituted with C1.12 alkyl, or (vii) C^.x^ alkoxy- 
carbonyl, 

(2) C2.12 alkenyl which may be substituted with mono- or 
di-Ci.|2 alkylamino, 

(3) C2.12 alkinyl, 

20 (4) Cj.io cycloalkyl, 

(5) Cfi.iA aryl which may be substituted with (i) 
halogen, (ii) C1.12 alkoxy, (iii) amino which may be 
substituted with (a) carbamoyl which may be substituted 
with C1.12 alkyl or C3.10 cycloalkyl, (b) C^^ic 

25 arylsulfonyl which may be substituted with halogen, or 
(c) Ci^i2 alkylsulfonyl, (iv) Ci.ij alkyl which may be 
substituted with halogen, (v) nitro or (vi) hydroxyl, 

(6) C7.19 aral)cyl which may be substituted with (i) 
halogen, (ii) Ci.^ alkoxy, (iii) amino which may be 

30 substituted with (a) C^^x^ arylsulfonyl which may be 

substituted with C|.x2 alkyl or (b) C1.12 alkylsulfonyl, 
or (iv) nitro, 

(7) a 5«- or 6-membered nitrogen- or oxgen-containing 
heterocyclic group, 

35 (8) amino which may be substituted with (i) Cj.12 alkyl 
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which may be substituted with (a) Ci.ij alkoxy-carbonyl, 
(b) iRono^ or di-Ci.ij alkylamino or (c) a 5* or 6-- 
jnexnbered nitrogen-containing heterocyclic group, (11) 
Cui9 aralkyl which may be substituted with halogen or 
5 C|.i2 alkoxy^ (ill) C4.12 bridged-ring hydrocarbon group, 
(iv) Ce.M aryl or (v) C3.10 cycloalkyl or 
(9) thlenopyrimidylhydrazlno which may be substituted 
with Ci.i2 alkyl; 

10 7. The oxazole derivative as described in 4, wherein 
represents 

(1) C1.12 alkyl which may be substituted with (1) 
thienyl, (il) oxazolyl which may be substituted with 

alkyl or cyano, (ill) carboxy, (iv) C^.^j 
15 arylcarbonyl , (v) cyano, (vi) carbamoyl which may be 
mono- or dl- substituted with C^^e alkyl, or (vii) Ci^ 
alkoxy-carbonyl , 

(2) Cj.c alkenyl which may be substituted with mono- or 
di-Cj.g alkylamino, 

20 (3) alkinyl, 

(4) €3.0 cycloalkyl, 

(5) C6.12 aryl which may be substituted with (1) 
halogen, (11) C|.e alkoxy, (ill) amino which may be 
substituted with (a) carbamoyl which is substituted 

25 with Ci^ alkyl or C^^ cycloalkyl, (b) C^.^ arylsulfonyl 
which may substituted with halogen or (c) 
alkylsulfonyl, (iv) C|.« alkyl which may be substituted 
with halogen (v) nitro or (vi) hydroxy, 

(6) C7.i3 aralkyl which may be substituted with (i) 
30 halogen, (11) Cj^ alkoxy, (Hi) amino which may be 

substituted with (a) Ce.12 arylsulfonyl which may be 
substituted with Ci^ alkyl or (b) C,.e alkylsulfonyl, or 
(iv) nitro, 

(7) a heterocyclic group selected from the group 
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conBisjting of pyrimidyl, piperidino, morpholino and 1-^ 
piperaizinyl, 

(8) aJino which may be substituted with (i) C].6 alkyl 
which may be substituted with (a) Ci.6 alkoxy-*carbonyl, 

5 (b) roono- or di-C^.^ alkylamino or (c) pyridyl, (ii) Ct. 
12 aryl>, (iii) Cj^y^y aralkyl which may be substituted 
with halogen or C^.^ alkoxy, (iv) adamantyl or (v) 
cycloalky 1 , or 

(9) thkenopyrimidylhydrazino which may be substituted 
10 with cLe alkyl? 

B. The oxazole derivative as described in 4, wherein 
represents 

(1) cyano, 
15 (2) C,Ji2 alkanoyl, 

(3) carbamoyl wiiich may be substituted with (i) 

alkyl which may be substituted with a 5-* or 6-*roembered 

nitrogen-containing heterocyclic group, (ii) C1.12 

alkoxy or (iii) aralkyl, 
20 (4) a 5- or 6-membered saturated nitrogen-containing 

heterocyclic-carbonyl, which may be substituted with 

Ce.u aryl# 

(5) thiocarbamoyl which may be substituted with (i) C). 
12 alkyjl or (ii) Cj^is aralkyl, 
25 (6) a 5- or 6-membered saturated nitrogen«*containing 
heterocyclic*thiocarbonyl , 

(7) C1.12 alkyl which may be substituted with a group 
selected from the group consisting of (i) hydroxyl 
which may be acylated with C^.^ arylcarbonyl, (ii) 

30 halogen, (Iii) carboxyl, (iv) cyano, (v) amino which 
may be substituted with Cj.12 alkyl which may be 
substituted with a 5- or 6-membered nitrogen-containing 
heterocyclic group or C1.19 aralkyl ^ <vi) a 5- or 6- 
membered saturated heterocyclic group containing 2 

35 nitrogen atoms, which may be substituted with Cs.^* 
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aryl, (vli) phthallmido , (viii) C6.14 arylsulfonyl which 
may be substituted with Cj.^ alkyl, and (ix) C^.^^ 
aryloxy which may be substituted with halogen, 

(8) C7.19 aralkyl which may be substituted with halogen 
5 or hydroxyl, 

(9) a 5- or 6-membered nitrogen and sulfur-containing 
heterocyclic group, which may be substituted with (i) 
Ci_i2 alkoxy-carbonyl or (ii) C^^^^ aryl, 

(10) amino which may be substituted with C1.22 alkoxy- 
10 carbonyl, 

(11) carboxyl , or 

(12) alkoxy-carbonyl ; 

9. The oxazole derivative as described in 4, wherein 
15 represents 
(1) cyano, 
{2) alkanoyl, 

(3) carbamoyl which may be substituted with (i) C|.e 
alkyl which may be substituted with pyridyl, (ii) 

20 aralkyl or (iii) Ci^ alkanoyl, 

( 4 ) piper idinoc arbonyl , 

(5) 1-piperazinylc arbonyl which may be substituted with 
aryl, 

(6) thiocarbamoyl which may be substil:uted with (i) C^.t^ 
25 alkyl or (ii) C7-13 aralkyl, 

( 7 ) piperidinothiocarbonyl , 

(8) Ci.e alkyl which may be substituted with (i) hydroxy 
which may be acylated with Q.ij arylcarbonyl, (ii) 
halogen, (iii) carboxyl, (iv) cyano, (v) amino which 

30 may substituted with (a) Ci^g al)cyl which may be 

substituted with pyridyl or (b) Cy.u aralkyl, (vi) 1- 
piperazinyl which may be substituted with C^.ij aryl, 
(vii) phthalimido, (viii) Cs^n arylsulfonyl which may 
be substituted with C^.^ alkyl, or (ix) C5.12 aryloxy 

35 which may be substituted with halogen. 
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(9) C7.13 aralkyl which may be substituted with halogen 
or hydroxyl, 

(10) tlliazolyl which may be substituted with C^^ 
aikoxy^carbonyl or (b) C^^n a^ryl, 

(11) amino which may be substituted with C|.( alkoxy- 
carbonyl J 



( 12 ) carboxyi , or 

(13) Ci^ alkoxy-carbonyl; 



10 10* The Dxazole derivative as described in 4, wherein 
represents 

(1) hydrogen, 

(2) halogen, 

(3) C1.J2 alkyl which may be substituted with a group 
IS selecteid from the group consisting of (1) amino which 

may be substituted with Cj.19 aralkyl or Cj.^ alkyl, (ii) 
a 5- or 6-membered saturated heterocyclic group 
cental Jing 2 nitrogen atoms which may be substituted 
with Cfiiu arylr (iii) phthalimido, (iv) C^.i* 

20 arylsuljfonyl which may substituted with Cj.12 alkyl ^ (v) 
hydroxyl which may be substituted with Ci.x2 alkanoyl, 
(vl) a 5- or 6-roembered saturated nitrogen- and/or 
oxygen-containing heterocyclic group, (vii) halogen, 
(viii) alkoxy-carbonyl, 

25 and (ix) a S- to 6-membered unsaturated nitrogen- 

and/or 'oxgen-containing heterocyclic group, which may 
be substituted with Ci^ alkyl or cyano, 

(4) C2.1X alkehyl which may be substituted with C^.j^ 
aryl, 

30 (5) Cs^n aryl which may be substituted with C1.12 alkoxy, 

(6) C7.i)» aralkyl which may be substituted with (i) 
amino, (ii) nitro, (iii) Cx.^ alkoxy, or (iv) halogen, 

(7) C3.10 cycioalkyl, 

(8) C5.10 cycioalkyl -C1.12 allcyl# 

35 (9) a C^.x2 bridged-ring hydrocarbon group. 
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(10) a 5- to 6*-meinbereci unsaturated nitrogen-* and/or 
oxygen-containing heterocyclic group, 

(11) Cj.u alkoxy, 

(12) amino which may be substituted with (i) CL^t2 alkyl 
5 which may substituted with C|.x2 alkoxy«*carbonyl or (b) 

a 5- or 6-membered nitrogen-^containing heterocyclic 
group or (ii) C7.19 aralkyl, or 

(13) Ci-u alkoxy-carbonyl; 

10 11. The oxazole derivative as described in 4, wherein 
represents 

(1) hydrogen, 

( 2 ) halogen 9 

(3) aH^l which may be substituted with (i) amino 
15 which may be substituted with C-j^i^ aralkyl or C|_6 

alkyl, (ii) 1-piperazinyl which may be substituted with 
^6.12 ^^^9 (iii) phthalimide, (iv) Ce.12 arylsul£onyl 
which may be substituted with Cj.^ alkyl, (v) hydroxy 1 
which may be substituted with C^.^ alkanoyl, (vi) 
20 morpholino, (vii) piperidino, (viii) halogen, (ix) C|.a 
alkoxy-carbonyl, and (x) oxazolyl which may be 
substituted with C^.^ alkyl or cyano, 

(4) C2.6 alkenyl which may be substituted with C^.tj 
aryl, 

25 (5) aryl which may be substituted with C^^ alkoxy, 

(6) C7.I3 aralkyl which may be substituted with (1) 
amino, (ii) nitro, (iii) Cl-6 alkoxy, or (iv) halogen, 

(7) C3.a cycloalkyl, 

(8) cycloalkyl -Cj_6 alkyl, 
30 (9) adamantyl, 

(10) oxadiazolyl, 

(11) Ci.s alkoxy, 

(12) amino which may be substituted with (i) C^.^ alkyl 
which may be substituted with C|.e alkoxy-carbonyl or 
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pyridyl, or (ii) aralkyi, or 

(13) Ci.i alkoxy-carbonyl; 

12. The oxazole derivative as deacribed in 4, wherein 
5 represents (1) C|.e alkyi which may be aubBtituted 

with (i) 2-thienyl or (ii) carboxyl, (2) aryl 
which may be substituted with (i) halogen, (ii) 0,.^ 
alkoxy or (iii) C^.^ alkylcarbamoylamino, (3) 
aralkyl which may be substituted with nitro, (4) amino 
10 which may be substituted with (i) alkyl, (ii) C6-i2 

aryl or (iii) Cj.* cycloalkyl, or (5) morpholino; 

13. The oxazole derivative as described in 4, wherein 
represents cyano, thiocarbamoyl^ carbamoyl^ or C^.^ 

15 alkyl which may be substituted with halogen; 

14. The oxazole derivative as described in 4, wherein 
R^ represents (1) hydrogen, (2) Ci_^ alkyl which may be 
substituted with amino which may have Cj.^ alkyl or C7.,5 

20 aralkyl substituent, (3) C^^^ cycloalkyl, (4) C^^i^ aryl 
which may be substituted with alkoxy or (5) Cy.13 
aralkyl which may be substituted with (i) halogen or 
(ii) alkoxy; 

25 15. The oxazole derivative as described in 4, wherein 
n is 2; 

16. A process for producing the oxazole derivative as 
described in 4, which comprises 
30 (1) oxidizing a compound of the formula: 
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30 



wherein R^, and r' are as defined in 4 to obtain an 
oxazole derivative of the formula: 



wherein R*, R*, and r' are as defined above, and n is as 
defined in 4, 
10 (2) reacting a compound of the formula t 



8»a_S(0)n' 



wherein and r' are as defined above; r" represents 
lower alkyl or phenyl; n* is 0, 1, or 2 with a compound 
of the formula I 

r'-SOjN 

20 wherein R* is as defined above; M represents an alkali 
metal to obtain an oxazole derivative of the formula i 

R 



R*— SO. 



25 K*— SO2 " ^nr^ 

wherein R^, R*, and are as defined above, or 
(3) reacting a coropound of the formula: 



X-S(0)ii 



35 



wherein R^, R^, and n are as defined above; X 
represents a leaving group with a compound of the 
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f oraulat 



16 



mnrV 



wherein and independently represent hydrogen, a 
hydrocarbon group which may be substituted, a 
heterocyclic group which may be substituted; R* and 
may be combined with the adjacent nitrogen atom to form 
a heterocyclic group to obtain an oxazole derivative of 
the formula 1 

wherein R^^ I^^r ^nd are as defined above; 

17. A process for producing a compound of the formula t 



wherein R^, R^, and R^ are as defined in 4 which 
comprises 

(ij reacting a compound of the formula: 

wherein R^ and R^ are as defined above with a compound 
30 of the formula « 

wherein K represents an alkali metal and a compound of 
the formulas 

R^X 

35 wherein R^ is as defined above; X represents a leaving 
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group, or 

(2) reacting a compound of the formulas 



whereiii and are as defined above; R*' represents 
lower alkyl or phenyl; n^ is 0» 1, or 2 with a compound 
10 of the formula: 



R*-SH 



wherein R* are as defined above, or 

(3) reacting a compound of the formula i 



R«*-S(0)n 



wherein R^, r', R^' and are as defined above with a 
20 compound of the formulas 

M2S 

wherein M is as defined above and a compound of the 
formula: 

R»X 

25 wherein R^ and X are as defined above; 

18. A pharmaceutical composition comprising an oxazole 
derivative having a group bonded through a sulfinyl or 
sulfonyl moiety at the 5-position of the oxazole ring; 



19. The pharmaceutical composition as described in 16^ 
wherein the oxazole derivative is a compound of the 
formulas 
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5 

wherein represents a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, or amino which may be substituted; n 
represents 1 or 2; R^' represents hydrogen, cyano^ 

10 acyl, carbamoyl which may be substituted, thiocarbamoyl 
which may be substituted, a hydrocarbon group which may 
be substituted, a heterocyclic group which may be 
substituted, amino which may be substituted, or 
carboxyl which may be ester ified; represents 

15 hydrogen, halogen, a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, a hydrocarbon-oxy group which may be 
substituted, amino which may be substituted, carboxyl 
which may be esterifled, or a group of the formula 

20 -S(0)m-R, where R represents a hydrocarbon group which 
may be substituted or a heterocyclic group which may be 
substituted; m represents 0, 1, or 2; 

20. The pharmaceutical composition as described in 18 
25 or 19, which is a prophylactic or therapeutic 

pharmaceutical for cardiac diseases, autoimmune 
diseases, inflammatory diseases, or diseases 
accompanied by granuloma; 

30 21. The pharmaceutical composition as described in 18 
or 19, which is a prophylactic or therapeutic 
pharmaceutical for myocardiopathy, cardiac hypertrophy, 
myocardial infarction, angina pectoris, chronic 
rheumatoid arthritis, systemic lupus erythematosus, 

35 systemic scleroderma, rheumatic fever, polymyositis, 
periarteritis nodosa, Sjogren's syndrome, Behcet's 



1 
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disease r Castleinan'^s disease, autoimmune hemolytic 
anemia, mesangial proliferative nephritis, IgA 
nephritis, lupus nephritis, osteoporosis, amyloidosis, 
bronchial asthma, atopic dermatitis, psoriasis, 
5 pleurisy, ulcerative colitis, atherosclerosis, active 
chronic hepatitis, alcoholic cirrhosis, gout, 
encephalitis, multiple myeoloroa, atrial myxoma, renal 
carcinoma, pulmonary adenocarcinoma, malignant 
mesothelioma, ovarian cancer or cancerous cachexia; 

10 

22. A composition for inhibition of interleukin-6 
activity comprising an oxazole derivative having a 
group bonded through a sulfinyl or sulfonyl moiety at 
the 5*position of the oxazole ring; 

15 

23* The pharmaceutical composition as described in 18 
or 19, which is a prophylactic or therapeutic 
pharmaceutical for atherosclerosis, myocarditlE, 
myocardiopathy, ischemic brain disorder, Alzheimer's 
20 disease, multiple sclerosis, septicemia, chronic 

rheumatoid arthritis, osteoarthritis, gastric ulcer, 
duodenal ulcer, ulcerative colitis, diabetes, 
glcmerulonephritis, osteoporosis, pneumonia, hepatitis, 
graft rejection or pain; 

25 

24 • A composition for inhibition of nitrogen monoxide 
production comprising an oxazole derivative having a 
group bonded through a sulfinyl or sulfonyl moiety at 
the Supposition of the oxazole ring; 

30 

25. Use of an oxazole derivative having a group bonded 
through a sulfinyl or sulfonyl moiety at the Supposition 
of the oxazole ring, for the manufacture of a 
medicament for inhibiting interleukin-6 activity; 

35 

26. Use of an oxazole derivative having a group bonded 
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through a sulflnyl or sulfonyl moiety at the 5-p08ition 
of the oxazole ring, for the manufacture of a 
medicament for inhibiting nitrogen monoxide production; 

5 27. A method for inhibiting interleukin-6 activity in 
human or mammal ^ which comprisea administering an 
effective amount of an oxazole derivative having a 
group bonded through a aulfinyl or sulfonyl moiety at 
the S-position of the oxazole ring, to human or the 
10 mammal; 

28. A method for preventing or tjreating interleu)cin-6- 
associated diseases, which comprises administering an 
effective amount of an oxazole derivative having a 
15 group bonded through a sulfinyl or sulfonyl moiety at 
the 5-position of the oxazole ring, to human or the 
mamma 1 ; 

29 « A method for inhibiting a nitrogen monoxide 
20 production in human or mammal, which con^rises 
administering an effective amount of an oxazole 
derivative havlrig a group bonded through a sulfinyl or 
sulfonyl moiety at the 5-position of the oxazole ringv 
to human or the mammal; or 

25 

30. A method for preventing or treating nitrogen 
monoxide-associated diseases, which comprises 
administering an effective amount of an oxazole 
derivative having a group bonded through a sulfinyl or 
30 sulfonyl moiety at the S-position of the oxazole ring, 
to human or the mammal • 

The oxazole ring forming the skeletal structure of 
the compound of the present invention can be expressed. 
35 by the following formulas 
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5 

Compound A according to the present invention is 
an oxazole derivative having a group bonded through a 
sulfinyl (-SO-) or sulfonyl (-SOj-) moiety at the 5- 
position of the oxazole ring provided that when the 

10 substituent at the 4-po8ition is hydrogen, (1) the 
compound which has 4-inethoxyphenyl or 4-inethoxy-- 
phenylethinyl at the 2 -position and nonaf luorobutyl- 
sulfonyl at the 5-position, (2) the compound which has 
phenyl at the 2-position and (2-phenyl-5- 

15 thiazolyl) sulfonyl at the S-position, and (3) the 

compound which has 3-[5-{ 2, 3-epoxy-S-hydroxy-4-methyl- 
hexyl ) - 3 , 4-dihydroxytetrahydropyran-2-yl ] -2-methyl*l* 
(E)*propenyl at the 2 -position and 4 -^methyl - 
phenyl sulfonyl at the S-position are excluded. 

20 The 2-po5ition of the oxazole ring may be 

unsubstituted but may be substituted, for example by a 
halogen atom or a suitable group which is bonded 
through a carbon, nitrogen, oxygen, or sulfur atom* 
The 4-position of the oxazole ring may be 

25 unsubstituted but may be substituted, for example by a 
halogen atom or a suitable group which is bonded 
through a carbon, nitrogen, oxygen, or sulfur atom. 

The substituent group bonded through a sulfinyl or 
sulfonyl moiety at the S-position of the oxazole ring 

30 may be any group which is bonded through a sulfinyl 
group or a sulfonyl group « Such a group can be 
typically expressed by the formulas 

wherein represents a hydrocarbon group which may be 
35 substituted, a heterocyclic group which may be 

substituted^ or amino which may be substituted; n is 1 
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or 2. 

The halogen atom which can be used includes 
fluorine, chlorine, bromine, and iodine. 

The substituent: group bonded through a carbon atom 
at the 2- or 4-po6ition o£ the oxazole ring may Cor 
example be a hydrocarbon group which may be substi- 
tuted, a heterocyclic group which may be substituted 
(this heterocyclic group is linked via a ring carbon 
atom at the 2- or 4«*position of the oxazole ring), -CN-^ 
, -cooR*, -co-R'r -co-nrV, -cs-hrV, -co-sr\ -CS- 

SR*, -C0-NR*-C0-R*i and -C(«KH)-NrV. 

The substituent group bonded through a nitrogen 
atom at the 2- or 4-position may for example be -NR^R**, 
-NR'-CO-R^/ -NR*^CS-R*^, -HR^-CO-NrV, •NR^'-CS-NrV, -NR*- 

co-or\ -nr^-cs-or*", -mr*-co-sr^, -nr*-cs-srS -NR^- 

C(«NH)-NrV, -NR'-SOjR^ and ^NR'^-NrV. 

The group bonded through an oxygen atom at the 2- 
or 4-position may for example be OR*, -O-CO-R*, -O-CS- 
-O-CO-OR', -O-CO-NRV, and ( =NH ) --NR' . 

The substituent group bonded through a sulfur atom 
at the 2- or 4-position may for exaniple be -SR*, -SO- 
R*, -SOz-R*, -SO2NRV, -S-CO-R', -S-CS-R% -s-co-mr'r*', 
-S-CS-NrV, -S-C(«MH)HrV, and -SCN. 

R*, R^, and R*", mentioned above, may be 
independently represents hydrogen, a hydrocarbon group 
which may be substituted, or a heterocyclic group which 
may be substituted. Where -NR^^ exists as part of the 
substituent group, R* and R** may be combine with the 
adjacent nitrogen atom to fom a heterocyclic ring. 

The hydrocarbon group for ^'the group bonded 
through a carbon atom" for the 2- or 4-substituent and 
the hydrocarbon group for R^, R', R*, or R^ includes 
alkyl, alkenyl, alkinyl, cycloalkyl, aryl, aralkyl and 
bridged-ring hydrocarbon groups. Particularly 
preferred are C1.24 hydrocarbon groups* 
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The al)cyl group is preferably a straight-chain or 
branched alkyl group of 1-24 carbon atoms {Ci.24 alkyl ) . 
Thus, for example « methyl/ ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, 
isoamyl, tert-amyl, n-hexyl, isohexyl, n-heptyl, n- 
octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n- 
tridecyl, n-tetradecyl , n-pentadecyl , n-hexadecyl, n- 
heptadecy;., n-octadecyl, n-eicosyl, n-docosyl, n- 
tetracosyl, etc. can be mentioned. The preferred alkyl 
group is a straight-chain or branched alkyl group of 1- 
19 carbon atoms (Cj.i, alkyl} and the more preferred is 
a straight-chain or branched alkyl group of I-12 carbon 
atoms (C,.i2 alkyl). Particularly preferred is a 
straight-chain or branched alkyl group of 1-6 carbon 
15 atoms (C,., alkyl). 

The alkenyl group is preferably a straight-chain 
or branched alkenyl group of 2-24 carbon atoms {Cz.n 
alkenyl), thus including vinyl, propeny(l-, 2-), 
butenyl(l-, 2-, 3-), pentenyl, octenyl, butadlenyl ( 1 , 

20 3-), etc. The preferred alkenyl is a straight-chain or 
branched alkenyl group of 2-19 carbon atoms (C,.,, 
alkenyl) and the more preferred is a straight chain or 
branched alkenyl group of 2-12 carbon at<»ns (C2-ja 
alkenyl). Particularly preferred is a straight-chain 

25 or branched alkenyl group of 2-6 carbon atoms (Cj-e 
alkenyl ) . 

The alkinyl group is preferably a straight-chain 
or branched alkinyl group of 2-24 carbon atoms (Cj.a* 
alkinyl), thus including ethinyl, propinyl(l-, 2-), 
butinyl(l-, 2-, 3-), pentinyl, octinyl, decinyl, etc. 
The preferred alkinyl is a straight-chain or branched 
alkinyl group of 2-19 carbon atoms (Cj.i, alkinyl) and 
the more preferred is a straight chain or branched 
alkinyl group of 2-12 carbon ations (Cj.u alkinyl) . 
Particularly preferred is a straight-chain or branched 



35 



wo 97/24340 



24 



PCT/JP9MI3857 



alkinyl group of 2-6 carbon atoms (C2.6 alkinyl). 

The cycloalkyl group is preferably a group of 3-10 

carbon atoms (C^.j© cycloalkyl), thus including cyclo- 

propyl r cyclobutyl, cyclopentyl, cyclohexyl, 
5 cycloheptyl, and cyclpoctyl* The more preferred la a 

cycloalkyl group of 3-8 carbon atoms (C3.8 cycloalkyl)* 

Particularly preferred is a cycloalkyl group of 3-6 

carbon atoms (€3^ cycloalkyl). 

The aryl group may for example be a monocyclic 
10 group or a fused polycyclic group and is preferably a 

group containing 6-18 carbon atoms (C^.u aryl). Thus, 

for exantple, phenyl, biphenyl, naphthyl, anthryl, 

phenanthryl, acenaphthylenyl , etc. can be mentioned. 

The preferred aryl group is a group of 6-14 carbon 
15 atoms (Ce^i^ aryl), such as phenyl and naphthyl . 

Particularly preferred is an aryl group of 6-12 carbon 

atoms (Ce.|2 aryl). 

The aralkyl group may for example be an alkyl 

group substituted by a mono- to tri-cyclic aromatic 
20 hydrocarbon group and is preferably an alkyl group of 

1- 24 carbon atoms which has been substituted by an aryl 
group of 6-18 carbon atoms (C^ia aryl-Ci.24 alkyl). 
Among such aralkyl groups are benzyl, biphenylylmethyl, 

2- phenylethyl, 1-phenylethyl, 3-phenylpropyl,. 4- 

2 5 pheny Ibutyl , 1 -napht hy Imethyl , 2 -naphthylmethy 1 , etc . 
Among them, C7.29 aralkyl groups are preferred and C^^is 
aralkyl groups are particularly preferred. 

The bridged-ring hydrocarbon group is preferably a 
group of 4-19 carbon atoms (C4.19 bridged-ring 

30 hydrocarbon group) , thus including l*^adamantyl, 2- 
adamantyl, 2-norbomanyl and 5-norbomen-2-yl* The 
more preferred is a bridged-ring hydrocarbon group of 
4->-12 carbon atoms ( C^.^ bridged-ring hydrocarbon 
group) . 

35 The heterocyclic group mentioned for the *'group 
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bonded through a carbon atom" for the 2« or 4- 
Bubstituent and the heterocyclic group for R^, R*^ R^and 
R"" may for example be a 5- to 8-membered heterocyclic 
group containing 1-4 hetero<-atom8 selected from oxygen, 
5 sulfur and nitrogen in addition to carbon as ring 
members, or a condensed heterocyclic group thereof 
(e.g. a condensed heterocyclic group with a 6- to 8- 
membered carbocyclic or a heterocyclic group) . 

Specifically, the heterocyclic group includes 2- 

10 or 3-thienyl, 2- or 3-furyl, 2- or 3-pyrrolyl, 2-, 3- 
or 4-pyridyl, 2-, 4- or 5-pyriroidinyl, 2^, 4- or 5- 
oxazolyl, 2-, 4- or S-thiazolyl, 3-, 4- or S^pyrazolyl, 
2-, 4- or 5-imidazolyl, 3-, 4- or S-lsoxazolyl, 3-, 4- 
or 5-isothiazolyl, 3- or 5-(l,2,4-oxadiazolyl) , 1,3,4- 

15 oxadiazolyl, 3- or 5-(l,2,4-thiadiazolyl) , 1,3,4- 
thiadiazolyl, 4- or 5-( 1,2, 3-thiadiazolyl) , 1,2,5- 
thiadiazolyl, l,2,3-tria2olyl, 1,2,4-triazolyl, IH- or 
2H-tetra2olyl, N-oxido-2-, 3- or 4-pyridyl, N-oxido-2-, 
4- or 5-pyrimidinyl, 3- or 4-pyridazinyl , pyrazinyl, N- 

20 oxido-3- or 4-pyridazinyl, benzofuryl, benzothlazolyl , 
benzoxazolyl, triazinyl, oxotriazinyl, tetrazolo( 1,5- 
bjpyridazinyl, triazolo[ 1 , S-bJpyridazinyl, 
oxoimidazinyl , dioxotriazinyl, pyrrol idinyl, 
piper idinyl, pyranyl, thiopyranyl, 1,4-oxazinyi, 

25 morpholinyl, 1 , 4-thiazinyl , 1,3-thiazinyl, piperazinyl, 
benzimidazolyl, quinolyl, isoguinolyl, clnnolinyl, 
phthalazinyl, guinazolinyl, quinoxalinyl, indolizinyl, 
guinolizinyl, 1 , 8-naphthyr idinyl , purinyl, pteridinyl, 
dibenzofuranyl, carbazolyl, acridinyl, phenanthridinyl , 

30 phenazinyl, phenothiazinyl, phenoxazinyl, 
thienopyrimidinyl etc. 

Preferred among those heterocyclic groups are 5- 
or 6-membered heterocyclic groups containing at least 
one nitrogen atom. In particular, pyrimidinyl, 

35 thiazolyl and oxadiazolyl are preferred. 

The substituent group for groups which may be 
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present on the above-mentioned "hydrocarbon group*' or 
"heterocyclic group" includes but is not limited to C,. 
12 alkyl groups (preferably Cj^^ alkyl^ more preferably 
Ci.4 alkyl/ e.g. methyl^ ethyls propyl, butyl, pentyl, 
5 hexyl, heptyl, octyl, nonyl, and decyl), cycloalkyl 
(preferably C3.5 cycloalkyl, e.g. cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl ) , 
halogen (e.g. fluorine, chlorine, bromine, and iodine), 
cyano, hydroxyl which may be acylated (preferably 

10 hydroxyl which may be acylated with alkanoyl, C^.|« 

arylcarbomyl or C7.13 aralkanoyl such as carboxyl, C1.12 
alkanoyloxy (e.g. acetyloxy), C5.14 arylcarbonyloxy 
(e.g. benzoyloxy) and Cy.^s ar alkanoyloxy (e.g. 
benzylcarbonyloxy) ) , Ci^n alkoxy (preferably C|.« alkoxy 

15 such as methoxy# ethoxy, propoxy, and butoxy), Cs^u 

ary loxy (e.g. pheny loxy , naph thy loxy , etc • ) , c arboxyl , 

alkoxy-carbonyl (preferably Cx^^ alkoxy-carbonyl 
such as metho3^arbonyl, ethoxycarbonyl , 
propoxycarbonyl, and butoxycarbonyl ) , nitro, carbamoyl 

20 which may be substituted with C1.12 alkyl (e.g. 

butylcarbamoyl ) , Ci.jj alkanoyl (preferably Ci.s alkanoyl 
such as formyl, acetyl, propionyl, and butyryl), C^^ia 
aryl (e.g. phenyl , naphthyl , etc • ) , Ce.w arylcarbonyl 
(e.g. benzoyl, naphthoyl, etc.), Cy.jj aralkyl-carbonyl 

25 (e.g. benzylcarbony 1 ) heterocyclic groups [e.g. 3- to 
B -member ed heterocyclic groups containing 1-4 hetero- 
atoms selected from nitrogen, oxygen, and sulfur in 
addition to carbon as ring menibers and the condensed 
heterocyclic group thereof with a 6- to 8-membered 

30 carbocyclic or heterocyclic group, such as furyl(2-», 3- 
), thlenyl(2*, 3-)r pyridyl(2-, 3-, 4-), thtazolyl, 
imidasolyl, benzothiazolyl, benzimidazolyl, oxazolyl 
(2^, 4, 5-) etc.], a group of the formula -NR^r' (where 
r"^ and R* independently represents hydrogen, a hydro- 

35 carbon group which may be substituted, a heterocyclic 
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group which may be substituted^ or -S02R^ where 
represents a hydrocarbon group which may be 
substituted; and R* may be combined with the 
adjacent nitrogen atom to form a heterocyclic ring, C|. 
5 12 alkylthio, Ci.u alkylsulf inyl/ C^.aa alkylsulfonyl^ 

arylthio, Cs-u arylsulf inyl, C^.u arylsulfonyl, etc. 
Among the above-mentioned substituent groups, said 
Cj-i2 alkyl, C3.8 cycloalkyl, and the alkyl moiety of 
said Cx.i2 alkylthio, Ci.u alkylsulfinyl or Ci-12 

10 alkylsulf onyl may be further substituted with, for 

example, C^n cycloalkyl (preferably Cj^ cycloalkyl such 
as cyclopentyl and cyclohexyl), halogen (e.g. fluorine, 
chlorine, bromine, iodine), cyano, hydroxyl, C,.i2 
alkoxy (preferably alkoxy such as methoxy, ethoxy, 

15 propoxy, and butoxy) , carboxyl, C,^i2 alkoxy-carbonyl 
(preferably alkoxy-carbonyl such as 
methoxycarbonyl , ethoxyc arbonyl , propoxyc arbonyl , and 
butoxycarbonyl) , nitro, amino, carbamoyl, and C1.12 
alkyl -c arbonyl (preferably C^^ alkyl-carbonyl such as 

20 formyl, acetyl, propionyl, and butyryl). 

Among the above-mentioned substituent groups, said 
Cfi-i^ aryl and the aryl moiety of said C^^i^ aryl- 

carbonyl, C^i2 arylthio, C^.^ arylsulf inyl , or Cg.^ 
arylsulfonyl may be further substituted with, for 

25 example, C,.5 alkyl (preferably Cx.^ alkyl such as 
methyl, ethyl, propyl, and butyl), cycloalkyl 
(preferably Cj.^ cycloalkyl such as cyclopentyl and 
cyclohexyl), halogen (e.g. fluorine, chlorine, bromine, 
and iodine), cyano, hydroxyl, Ci^ alkoxy (preferably C,. 

30 * alkoxy such as methoxy, ethoxy, prapoxy, and butoxy), 
carboxyl, C,.5 alkoxy-^carbonyl (preferably alkoxy- 
carbonyl such as methoxycarbonyl, ethoxycarbonyl , 
propoxycarbonyl, and butoxycarbonyl ) , nitro, amino, 
carbamoyl, Cug alkanoyl (preferably Cj.^ alkyl -carbonyl 
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such as formyl, acetyl, proplonyl, and butyryl). 

Among the above-mentioned substituent groups, said 
heterocyclic group may be further substituted by, for 
example, alkyl (preferably C^^j^ alkyl such as 

5 methyl, ethyl, propyl, and butyl), 03,8 cycloalkyl 
(preferably Cj^s cycloalkyl such as cyclopentyl and 
cyclohexyl ) , halogen (e.g. fluorine, chlorine, bromine , 
and iodine), cyano, hydroxyl, Cj^ alkoxy (preferably c,. 
4 alkoxy such as methoxy, ethoxy, propoxy, and butoxy) , 

10 carboxyl, C^.^ alkoxy-carbonyl (preferably alkoxy- 
carbonyl such as methoxycarbonyl , ethoxycarbonyl , 
propoxycarbonyl , and butoxycarbonyl ) , nitro, amino, 
carbamoyl, Ci^ alkanoyl (preferably C1.4 alkyl-carbonyl 
such as fomyl, acetyl, propionyl, and butyryl). 

15 Among the above-mentioned substituent groups, the 

hydrocarbon group or heterocyclic group represented by 
R"*, R", or r' in the group of the formula -NrV or -SO7- 
r' may be the same as the hydrocarbon group or 
heterocyclic group defined for R^ hereinbefore. 

20 Where R* and R* are combined with the adjacent 

nitrogen atom to form a heterocyclic ring, the ring 
(i.e. the nitrogen-containing ring) may be a 5- to 8- 
meiobered nitrogen-containing group optionally 
containing l-*4 atoms selected from carbon, nitrogen, 

25 oxygen, and sulfur in addition to said nitrogen atom as 
ring members, which nitrogen-containing ring may be 
- further fused to a 6- to B-membered carbocyclic or 
heterocyclic group. Where and R^ are ccmibined with 
the adjacent nitrogen atom to foziR a heterocyclic ring, 

30 the group of the formula -NR^R^ constitutes a cyclic 

amino group. As specific examples of the cyclic amino 
group, there can be mentioned 1-pyrrolidinyl, 1- 
imidazolyl, piperidino ( 1 -piper idyl) , 1-piperazinyl, 3- 
pxazolidinyl, hexamethylenimino, heptamethylenimino, 

35 morpholino (4-morpholinyl) , 1-indolinyl, and 
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ph^alimldo among others. These cyclic amino groups 
may each be further substituted. 

The substituents for the hydrocarbon group or the 
heterocyclic group, represented by R"* or R*, or the 
5 cyclic amino group -NrV may be, for example, C,.« alkyl 
(e.g. methyl, ethyl, propyl, butyl, etc.), C3.i 
cycloalkyl (preferably C,^ cyeloalkyl such as 
cyclopentyl and cyclohexyl), halogen (e.g. fluorine, 
chlorine, bromine, iodine), cyano, hydroxyl, Ci.«,alkoxy 
(e.g. methoxy, ethoxy, propoxy, butoxy, etc.), 
carboxyl, C,,« alkoxy-carbonyl (e.g. methoxycarbonyl , 
ethoxycarbonyl, propoxycarbony 1 , butoxycarbonyl, etc.), 
nitro, amino, di-Cj.* alkylamino, carbamoyl, C,.4 alkyl- 
carbonyl (e.g. formyl, acetyl, propionyl, and butyryl), 
Ct-i2 aJ^l (e-g. phenyl, naphthyl, etc.) and 2-pyridyl. 

The above-mentioned alkyl and of said C3_a 
cycloalkyl may be further substituted with, for 
example, C,., cycloalkyl (preferably Ca^ cycloalkyl such 
as cyclopentyl and cyclohexyl), halogen (e.g. fluorine, 
chlorine, bromine, iodine), cyano, hydroxyl, c,.* alkoxy 
(e.g. methoxy, ethoxy, propoxy, butoxy), carboxyl, C,.* 
alkoxy-carbonyl (e.g. methoxycarbonyl , ethoxycarbonyl , 
propojgrcarbonyl, butoxycarbonyl ) , nitro, amino, 
carbamoyl, and Ci.* alkyl -carbonyl (e.g. formyl, acetyl, 
propionyl, butyryl). The Ct.„ aryl group mentioned 
above may also be further substituted by, for example, 
C,.4 alkyl (e.g. methyl, ethyl, propyl , butyl ) , Cs., 
cycloalkyl (preferably C3.4 cycloalkyl such as 
cyclopentyl and cyclohexyl), halogen (e.g. fluorine, 
chlorine, bromine, iodine), cyano, hydroxyl, Ci,^ alkoxy 
(e.g. methoxy, ethoxy, propoxy, butoxy), carboxyl, d.j 
alkoxy-carbonyl (e.g. methoxycarbonyl, ethoxycarbonyl, 
propoxycarbony 1, butoxycarbonyl ) , nitro , amino , 
carbamoyl, and Cn ailkyl-carbonyl (e.g. formyl, acetyl, 
propionyl , butyryl , . etc . ) . 
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The ring formed by and combined with the 
adjacent nitrogen atom can be the same kind of ring as 
the ring formed by and R* combined with the adjacent 
nitrogen atom. 

5 The amino which may be substituted for R^ may for 

example be a group of the formula -NR^R^, *nr*-CO-R^, 
•NR*-CO-NrV, -NR^-CS-NrVv-NR'-NrV, or -NR*-CO-OR** 
(^ere R*", R^, R^ and R^ independently represents a 
hydrocarbon group which may be substituted or a 

10 heterocyclic group which may be substituted; R^ and R^ 

may be combined with the adjacent nitrogen atom to form 
a heterocyclic ring) • 

The hydrocarbon group which may be substituted or 
the heterocyclic group which may be substiituted , for R* 

15 . or R^, may be the same kind of group as "the 

hydrocarbon group which may be substituted!" or "the 
heterocyclic group which may be substituted** for R* or 
R^. The ring .formed by R^ and R^ combined with the 
adjacent nitrogen at;om may be the same kind of ring as 

20 formed by R^ and R* combined with the adjacent nitrogen 
atom. 

The ''group bonded through a sulfinyl or sulfonyl 
iiioiei:y*' at the 5-position of the oxazole ring in 
compound A according to the present invention is 
25 preferably a group of the formula R^-S(0)n-. 

Here R^ may for example be a hydrocarbon group 
which may be substituted, a heterocyclic group which 
may be substituted, or amino which may be substituted. 
Particularly preferred is a hydrocarbon group which may 
3d be substituted or amino which may be substituted. 
As to the value of n, both 1 and 2 are 
satisfactory but 2 is preferred. 

The preferred substituent at: the 2-po6ition of 
compoxind A according t;o the present invention includes 
35 hydrogen, halogen, a hydrocarbon group which may be 
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substituted^ a heterocyclic group which may be 
substituted r a hydrocarbon-oxy group which may be 
substituted (for example, -OR*), amino which may be 
substituted (for example, -NrV), carboxyl which may 
5 be esterified (for example, -COR*} etc. 

The preferred substituent at the 4 '-position of 
confound A according to the present invention includes 
hydrogen, cyano, acyl (-COR*), carbamoyl which may be 
substituted (-CO-NR^R^), thiocarbamoyl which may be 

10 substituted (-CS-NrV), a hydrocarbon group which may 
be substituted, a heterocyclic group which may be 
substituted, amino which may be substituted (for 
example, -NR*-COOR*), carboxyl which may be esterified 
(for exan^le, -COOR*), etc. 

15 In particular, cyano, acyl (-COR*), carbamoyl 

which may be substituted (-CO-NrV), thiocarbamoyl 
which may be substituted (-CS-NR*r'), a hydrocarbon 
group which may be substituted, a heterocyclic group 
which may be substituted, and carboxyl which may be 

20 esterified (-COOR*) are preferred. 

More specifically, the preferred substituent at 
the 5-position is a group of the formula R^-S(0)n-, 
where R^ is preferably one of the following groups (1)- 
(9). 

25 (1) Ci-i, alkyl which may be substituted with (i) a 5- 
or 6*membered sulfur-containing heterocyclic group, . 
(ii) a 5- or 6-membered oxygen- and nitrogen-containing 
heterocyclic grroup which may be substituted with C,.i2 
alJcyl or cyano, (iil) carboxyl, (iv) arylcarbonyl , 

30 (V) cyano, (vi) carbamoyl which may be substituted with 
, mono- or di-C^.^ alkyl, or (vli) alkoxy-carbonyl . 

(2) C2-12 alkenyl which may be substituted with mono- or 
di-Ci^i2 alkylamino* 

(3) C2.ia alkinyl. 
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( 4 ) C3.10 cycloalJcyl . 

(5) Cfi.i4 aryl which nay be substituted with (i) 
halogen, (ii) C|.|2 alkoxy, (iii) amino which may be 
substituted with (a) carbamoyl which may be substituted 

5 . with C1.12 alJcyl or C3.10 cycloalkyl, (b) Cg.i* 

arylsulfonyi which may be substituted with halogen, or 
(c) C1.12 alkylsulfonyl, (iv) Cj.jj alkyl which may be 
substituted with halogen, (v) nitro or (vi) hydroxyl* 

(6) C7.19 aralkyl which may be substituted with (i) 
10 halogen, (ii) C1.12 alkoxy, (iii) amino which may be 

substituted with (a) C^^n arylsulfonyi which may be 
substituted with Cx.12 alkyl or (b) €1.^2 alkylsulf onyl, 
or (iv) nitro. 

(7) a 5- or 6*roembered nitrogen- or oxgen-^containing 
15 heterocyclic group » 

(8) amino which may be substituted with (i) C|_i2 alkyl 
which may be substituted with (a) C1.12 alkoxy-carbonyl , 
(b) mono« or di-C|.|2 allcylamino or (c) a 5-» or 6«» 
membered nitrogen-containing heterocyclic group, (ii) 

20 aralkyl which may be stibstituted with halogen or 

C1.12 alkoxy, (iii) C4.12 bridged- ring hydrocarbon group, 
(iy) Cfi.u aryl or (v) C3.J0 cycloalkyl. 

(9) thienopyrimidyl hydrazine which may be 'substituted 
with Cj.j2 alkyl - 

25 is more preferably one of the group, of the following 

groups (1) - (12 ) . 

(1) C^_x2 alkyl which may be substituted with (i) 
thienyl, (ii) oxaiolyl which may be substituted with 
C,.6 alkyl or cyano, (iii) carboxyl, (iv) C^.ij 

30 arylcarbonyl/ (v) cyano, (vi) carbamoyl which may be 
substituted with mono- or di-Ci.^ alkyl, or (vii) Ci.^ 
alkoxy-carbonyl • 

(2) C2.« alkenyl which may be substituted with mono- or 
di-Cx^ alkylamino. 
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(3) alkinyl. 

(4) C3.8 cycloalkyl. 

(5) Cfi.ia aryl which may be substituted with (i) 
halogen, (ii) Cj.e alkoxy, (iii) amino which may be 

5 substituted with (a) carbamoyl which is substituted 

with Ci.6 alkyl or Cj^a cycloallcyl, (b) Cc-w arylsulfonyl 
which may substituted with halogen or (c) C^.e 
alkylsulfonyl, (iv) Ci.e alkyl which may be substituted 
with halogen (v) nitro or (vi) hydroxy. 
10 (6) aralJ^l which may be substituted with (i) 

halogen, (ii) C|.s alkoxy, (iii) amino which may be 
substituted with (a) arylsulfonyl which may be 

substituted with Ci.j alkyl or (b) C1.6 all^lsulfonyl, or 
(iv) nitro. 

15 (7) a heterocyclic group selected from the group 

consisting of pyrimldyl, piperidino, morpholinb and 1- 
piperazlnyl« 

(8) amino which may be substituted with (i) C1.6 alkyl 
which may be substituted with (a) C^^e alkoxy-carbonyl, 

20 (b) mono- or di-Ci^ allcylamino or (c) pyridyl, (ii) C^. 
12 aryl, (iii) C7.J3 aralkyl which may be substituted 
with halogen or Ct.ft alkoxy, (iv) adamantyl or (v) €3.^ 
cycloalkyl. 

(9) thienopyrimidylhydrazino which may be substituted 
25 with Ci.e alkyl. 

Particularly, is preferably one of the following 
groups: 

(1) Ci^ alkyl which may be substituted with (i) 2- 
thienyl or (ii) carboxyl, (2) C^.^^ aryl which may be 
30 substituted with (i) halogen, (ii) Ci^ alkoxy or (iii) 
C,^ alkyicarbamoylamino, (3) C^.^j aralkyl which may be 
substituted with nitro, (4) amino which may be 
substituted with (i) alkyl, (ii) an^l or (iii) 

Cs^B cycloalJcyli^ or (5) morpholino. 
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The symbol n may represent whichever of 1 and 2 
but 2 is particularly preferred. 

When n is 1, is preferably (1) C^.io alkyl which 
may be substituted with cyano, (2) C2.X2 alkinyl, (3) C^. 
5 B cycloalkyl, (4) Cg-ia aryl with may be substituted with 
(i) halogen r (ii) amino which may be substituted with 
carbamoyl with substituted with C|.6 alkyl, or (iii) C|.s 
alkyl which may be substituted with halogen, or (5) 
pyrimidinyl . 

10 The substituent at the 2-position is preferably 

one of the following groups (1)-(13). 

(1) hydrogen, 

( 2 ) halogen - 

(3) Ci^i2 alkyl which may be substituted with a group 
15 selected from the group consisting of (i) amino which 

may be substituted with C,^!^ aralkyl or C^ij alkyl, (ii) 
a 5- or 6-membered saturated heterocyclic group 
containing 2 nitrogen atoms which may be substituted 
with aryl, (iii) phthalimido, (iv) C^.n 

20 arylsulfonyi which may substituted with C^.^i alkyl, (v) 
hydroxyl which may be substituted with C1.12 alkanoyl, 

(vi) a or 6-membered saturated nitrogen- and/or 
oxygen-^containing heterocyclic group, (vii) halogen^ 

(viii) C1.12 alkoxy-carbonyl, 
25 and (ix) a 5*^ to 6-membered unsaturated hitrogen- 

and/or oxgen-containing heterocyclic group which may be 

substituted with C^^ alkyl or cyano. 

(4) C2.12 alkenyl which may be substituted with C^.^ 
aryl. 

30 (5) C^^xA aryl which may be substituted with Ci.i2 alkoxy^ 

(6) C7«i9 aralkyl which may be substituted with (i) 
amino, (ii) nitro, (iii) C^u alkoxy, or (iv) halogen. 

(7) C3.10 cycloaDcyl. 

(8) C3.10 cycloalkyl--Ci.i2 alkyl. 

35 (9) a bridged-ring hydrocarbon group. 
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(10) a 5- to e^meinbered unsaturated nitrogen- and/or 
oxygen-containing heterocyclic group. 

(11) C|.jL2 alkoxy. 

(12) amino which may be subfitituted with (i) Ci^ij alJcyl 
5 which xnay substituted with Cj.xj alkoxy-carbonyl or (b) 

a 5* or 6 -membered nitrogen-containing heterocyclic 
group (ii) C7.19 aralkyl. 

(13) C 1.^2 koxy*-carbony 1 « 

The BubBtituent at the 2-position is more preferably 
10 one of the following groups (1) - (13) • 

( 1 ) hydrogen . 

(2) halogen. 

(3) alkyl which may be substituted with (i) amino 
which may be substituted with C7.13 aralkyl or d.fi 

15 alkyl, (ii) l^piperazlnyl which may be substituted with 
Ce.i2 aryl, (iii) phthalimide, (iv) Cb.!, arylsulfonyl 
which may be substituted with C,^ alkyl ^(v) hydroxy 1 
which may be substituted with Cj.e alkanoyl, (vi) 
mbrpholino, (vii) piperidino, (viii) halogen, (ix) C1.6 

20 alkoxy-carbonyl, and (x) oxazolyl which may be 
substituted with Ci.6 alkyl or cyano. 

(4) C2.6 alkenyl which may be substituted with C^^^ 
aryl. 

(5) C^.i2 aryl which may be substituted with alkoxy. 
25 (6) C7.13 aralkyl which may be substituted with (i) 

amino, (ii) nitro, (iil) Cl-6 alkoxy, or (iv) halogen. 

(7) C3.a cycloalkyl^ 

(8) Cj^a cycloalkyl-Ci.ft alkyl. 

(9) adamantyl. 

30 (10) oxadiazolyl. 

(11) Ci,e alkoxy. 

(12) amino which may be substituted with (i) C,,e alkyl 
which may be substituted with C^^ alkoxy-carbonyl or 
pyridyl, or (ii) C7.13 aralkyl. 
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(13) alkoxy-carbonyl. 

Particularly r the substltuent at the 2«pposition is 
preferably one of the following groups: 

(1) hydrogen r (2) Ci.s alkyl which may be substituted 
5 with amino which may have Ci^ alkyl or aralkyl 

substltuent, (3) C^.^ cycloalkyl, (4) Cs-n aryl which 
may be substituted with C^.s alkoxy or (5) C7.13 aralkyl 
which may be substituted with (i) halogen or (11) C1.6 
alkoxy. 

10 When a group bonded through a sulfinyl moiety 

exists at the 5-poBltion# the preferred group at the 2- 
position is (1) C1.12 alkyl which may be substituted 
with Cj.xz alkoxy-carbonyl , (2) C2.12 alkenyl which may be 
substituted with C^^i^ aryl, (3) Ce-i* aryl which may be 

15 substituted with Ci^xz alkoxy, (4) Cj^i^ aralkyl, (5) €3^,0 
cycloalkyl, or (6) a 5- or 6-meiiibered saturated 
nitrogen and/or sulfur containing heterocyclic group. 

The substltuent at the 4 -position is preferably 
one of the following groups (1) - (12). 

20 (1) cyano. 

(2) Cx-12 alkanoyl. 

(3) carbamoyl which may be substituted with (i) Ci.u 
alkyl which may be substituted with a 5- or 6-membered 
nitrogen-containing heterocyclic group, (11) Cj.12 

25 alkoxy or (ill) C7.i» aralkyl. 

(4) a 5- or 6-membered saturated nitrogen-containing 
heterocyclic-carbbnyl, which may be substituted with 
ts^ik aryl* 

(5) thiocarbamoyl which may be substituted with (1) C). 
30 12 alkyl or (ii) C7.19 aralkyl. 

(6) a 5- or 6-*-membered saturated nitrogen-^containing 
heterocyclic-thiocarbonyl . 

(7) Ci.i2 alkyl which may be substituted with a group 
selected from the group consisting of (i) hydroxyl 

35 which may be acylated with C^.j^ arylcarbonyl , (ii) 
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halogen, (lii) carboxyl, (iv) cyano, (v) amino which 
may be substituted with C1.12 alkyl which may be 
fiubstituted with a 5- or 6-meinbered nitrogen-containing 
heterocyclic group or C7.19 aralkylv (vi) a 5^ or 6- 
5 membered saturated heterocyclic group containing 2 
nitrogen atoms, which may be substituted with C^. 14 
aryl, (vii) phthalimido, (viii) Q.^^ arylsulfonyl which 
may be substituted with Cuij dl)cyl, and (ix) C^.i^ 
aryloxy which may be substituted with halogen, • 
10 (8) aralkyl which may be substituted with halogen 

or hydroxyl- 

(9) a 5* or 6-membiBred nitrogen and sulfur-containing 
heterocyclic group, which may be substituted with [i] 
Ci,i2 alko^ry^-carbonyl or (ii) Ct^^j^ aryl. 
15 (10) amino which may be substituted with Ci^^ alkoxy- 
carbonyl. 

(11) carboxyl. 

(12) C1.12 alkoxy-carbonyl • 

The substituent at the 2-po8ition is more preferably 
20 one of the following groups (1) - (13). 

(1) cyano. 

(2) Ct.e alkanoyl. 

(3) carbamoyl which may be substituted with (1) Cj.^ 
alkyl which may be substituted with pyridyl, (ii) €7.33 

25 aralkyl or (ili) Ci^s alkanoyl, 

(4) piperidinocarbonyl. 

(5) 1-piperazinylcarbonyl which may be substituted with 
aryl. 

( 6 ) thiocarbamoyl which may be substituted with (i) Ci.i^ 
30 alkyl of (ii) Cj^iy aralJcyl* 

(7) piperidinothiocarbonyl . 

(B) alkyl which may be substituted with (i) hydroxy 
which may be .acylated with Ce.12 arylcarbony 1 , (ii) 
halogen, (iii) carboxyl, (iy) cyano, (v) amino which 
35 may substitutied with (a) Ci.^ alkyl which may be 
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substituted with pyridyl or (b) aralkyl, (vi) 1- 

piperazinyl which may be substituted with C^.u aryl, 
(vii) phthalimido, (viii) Ce.jz arylsulfonyl which may 
be substituted with Ci.e alkyl, or (ix) C6.12 aryloxy 
5 which may be substituted with halogen. 

(9) ^7-13 aralkyX which may be substituted with halogen 
or hydroxyl- 

(10) thiazolyl which may be substituted with C|.e 
alkoxy-carbonyl or (b) Cs-u aryl. 

10 (11) amino which may be substituted with Ci^^ alkoxy- 
carbonyl • 

(12) carboxyl. 

(13) C1.6 alkoxy-carbonyl • 

The more preferred substituent at the 4-po6ition 

15 is cyano carbamoyl, thiocarbamoyl or C^^ alkyl which 
may be substituted with halogen. Particularly 
preferred is cyano or thiocarbamoyl. 

where the substituent at the S-position is a group 
bonded through a sulf inyl moiety, the substituent at 

20 the 4 -position is preferably (1) cyano, (2) Ci.|2 alkyl 
which may be substituted with halogen or (3) 
thiocarbamoyl- Particularly preferred is cyano. 

Compound (A) according to the present invention 
does not comprise the following compounds t (1) the 

25 compound having 4-roethoxyphenyl or 4- 

methoxyphenylethinyl at the 2 -position and 
nonaf luorobutylsulfonyl at the S-position, (2) the 
compound having phenyl at the 2-position and (2-phenyl- 
5«thia20lyl)Bulfonyl at the 5 -position, and (3) the 

30 compound having 3-[5-(2,3-epoxy-5-hydroxy-4- 

methylhexyl ) -3 , 4-dihydroxytetrahydropyran-2-yl J-2- 
methyl-l-(E)-propenyl at the 2-position and 4- 
methylphenylsulfonyl at the S-position. Compound A 
according to the present invention is a novel compound. 

35 Compound A for use in the present invention is 
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preferably a compound (I) of the following formula 



wherein represents a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, or amino which may be substituted; n 

10 represents 1 or 2; represents hydrogen, cyano, acyl, 
carbamoyl which may be substituted, thiocarbamoyl which 
may be substituted, a hydrocarbon group which may be 
subistituted, a heterocyclic group which, may be 
substituted, or amino which may be substituted, 

15 carboxyl which may be esterified; represents 

hydrogen, halogen, a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, a hydrocarbon-oxy group which may be 
substituted, amino which may be substituted, carboxyl 

20 which may be esterified, or a group of the formula 

-S(0)m-R where R represents a hydrocarbon group which 
may be substituted or a heterocyclic group which may be 
substituted; m represents 0, 1, or 2; exclusive of the 
compounds in which R^ .is hydrogen and n is 2, wherein 

25 (1) is 4-methoxyphenyl or 4-methoxyphenylethinyl and 
R^ is honafluorobutyl, (2) r' is phenyl and R^ is 5-(2- 
phenylthiazolyl } , and (3) r' is 3-[5-(2,3-epoxy-S- 
hydroxy-4-roethylhexyl ) - 3 , 4-dihydroxytetrahydropyran•2«- 
yl]-2-methyl-l•(B)-propenyl and R^ is 4-methylphenyl . 

30 Referring to the above formula (I), the 

hydrocarbon group which may be substituted, 
heterocyclic group which may be substituted, and amino 
which may be substituted for R^ have the same meanings 
as defined hereinbefore • 

35 The amino which may be substituted for R^ may for 
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example be a group of the fomula -NR*R^, wherein and 
R^ Independently represents hydrogen, a hydrocarbon 
group which may be substituted, or a heterocyclic group 
which may be substituted; R^ and R^ may be combined 
5 with the adjacent nitrogen atom to form a heterocyclic 
ring. 

The acyl for R^ may for example be a organic 
carboxylic acid-derived acyl group and is preferably an 
acyl group of 1-19 carbon atoms (C|^i9 alkanoyl) . To be 
10 specific, formyl, acetyl, ethylcarbony 1 , 

propylcarbonyl , etc. can be mentioned. Particularly 
preferred are acyl groups of 1^6 carbon atoms (C|.« 
alkanoyl) « 

The carbamoyl which may be substituted for R^ may 

15 for example be a group of the formula -CONR^r', where R^ 
and r' independently represents hydrogen, acyl, a 
hydrocarbon group which may be substituted, or a 
heterocyclic group which may be substituted; R^ and R^ 
may be combined with the adjacent nitrogen atom to form 

20 a heterocyclic ring. 

The thiocarbamoyl which may be substituted for R^ 
may for example be a group of the formula -CS-NR^r' 
wherein R^ and r' independently represents hydrogen, a 
hydztscarbon group which may be substituted, or a 

25 heterocyclic group which may be substituted; R^ and r' 

may be combined with the adjacent nitrogen atom to form 
a heterocyclic ring. 

The carboxyl which may be esterif led for R^ or R^ 
may for example be a group of the formula -^COOR^^, 

30 vrtiere R^° represents hydrogen, a hydrocarbon group 

which may be substituted, or a heterocyclic group which 
may be substituted. 

The Bubstituent for amino which may be substituted 
for R^ may for example be Ci^ia^ikoxy-carbonyl 

35 (preferably Ci^ alkoxy-carbonyl ) . Particularly 
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preferred Ib bu^hoxycarbonyl , 

The halogen for r' may for example be fluorine, 
chlorine, bromine, or iodine. 

The hydrocarbon-oxy which may be substituted may 
for exaiiqple be a group of the formula -Or", where r" 
represents a hydrocarbon group which may be 
substituted. 

The "hydrocarbon group which may be substituted" 
for R, r', r', r\ r% R*, r', r", or r" can be the same 
as the "hydrocarbon group that may be substituted" 
which has been defined for R^. 

The "heterocyclic group which may be substituted" 
for R, R , R , R , r', r', r', or r" can be the same as 
the "heterocyclic group that may be substituted" which 
15 has been defined for R*. 

The heterocyclic group vrtiich R* and R*, or r' and 
r', may be combined with the adjacent nitrogen atom to 
form a heterocyclic group, can be the same as 
heterocyclic group formed by r" and R* which may be 
20 combined with the adjacent nitrogen atom. 

The acyl for R* or r' can be the same as the acyl 
which has been defined for R^. 

-S(0)m-R for r' includes C,.„ alkylthio (e.g. 
methylthio, ethyl thio, etc.), C«.i4 axylthio (e.g. 
25 phenylthio etc), C^.,* aryl-Cu« alkylthio (e.g. 
benzylthio etc.), C,.„ alkylsulf inyl {e.g. 
methylsulfinyl, ethylsulf inyl, etc.), C«.i4 arylsulfinyl 
(e.g. phenylsulf inyl etc.), C,.,* aryl-Cj.j alkylsulf inyl 
(e.g. benzylsulfinyl etc.). Cm alkylsulfonyl (e.g. 
30 roethylsulfonyl, ethylsulfonyl, etc.), C^.,, arylsulfonyl 
(e.g. phenylsulf onyl etc.), aryl-Ci.* alkylsulfonyl 

(e.g. benzylsulf onyl etc .) , etc. 

Referring to the above formula (I), R^ may be the 
same as R* of the group of the formula R^-S(0)n- at the 
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5*position deBcribed above. may be the same as the 
substituent at the 4-po8ition described above. may 
be the same as the substituent at the 2-po8itlon 
described above. 

As compound (I) of the present invention, all the 
compounds corresponding to the above combinationB of 
R^, and are invariably preferred. 

Compound (I) of the present invention does not 
include compounds such that is hydrogen and n. is 
ecpial to 2, wherein <1) R^ is 4*methoxyphenyl or 4-* 
methoxyphenylethinyl and is nonaf luorobutyl, (2) r' 
is phenyl and R* is 4-(2*phenylthiazolyl) , (3) R^ is 3- 
[ 5- ( 2 , 3-epoxy-5-hydroxy-4-methylhexyl ) -3 , 4- 
dihydroxytetrahydropyran-2 -yl J -2-methyl- 1- ( E ) -propeny 1 
and R^ is 4-methylphenyl . Compound (I) is a novel 
compound . 

Compound B for use in the present invention is an 
oxazole derivative having a group bonded through a 
sulfinyl (-SO-) or sulfonyl (-SO2-) moiety at the 5- 
position of the oxazole ring. 

The 2-position of the oxazole ring may be 
unsubstituted but may be substituted by a certain group 
such as halogen or a group bonded through a carbon, 
nitrogen, oxygen, or sulfur atom« 

The 4-position of the oxazole ring may be 
unsubstituted but may be substituted by a certain group 
such as halogen or a group bonded through a carbon, 
nitrogen, oxygen, or sulfur atom. 

The substituent group bonded through a sulfinyl or 
sulfonyl moiety at the 5-position of the oxazole ring 
may be the same as thei group bonded through a sulfinyl 
or sulfonyl moiety at the 5-position of the oxazole 
ring of compound A. 

The halogen atom or. the group bonded through a 
35 carbon, nitrogen, oxygen, or sulfur atom at the 2- or 
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4- poBl'tion of the oxazole ring may be the same as the 
halogen atom or the group bonded through a carbon, 
nitrogen, oxygen, or sulfur atom at the 2- or 4- 
position of compound A mentioned hereinbefore. 

5 Compound B for use in the present invention 

includes the specific compounds excluded from compound 
A, namely the compounds having hydrogen at the 4- 
position wherein (1) the substituent at the 2-position 
is 4-methoxyphenyl or 4-methoxyphenylethinyl and the 

10 substituent at the S-position is 

nonafluorobutylsulfonyl, (2) the substituent at the 2- 
position is phenyl airid the substituent at the 5«- 
position is (2-phenyl*5-thiazolyl)sulfonyl, and (3) the 
substituent at the 2«-poBition is 3^[5-(2,3--epoxy<*5'- 

IS hydroxy-4-methylhexyl) -3, 4-dihydroxytetrahydropyran-2- 
yl J-2-methyl-l-(E)-propenyl and the substituent at the 

5- position is 4*methylphenylsulfonyi • 

Compound B is preferably a compound of the formula 

20 




25 wherein represents a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, or amino which may be substituted; n 
represents 1 or 2; R^* represents hydrogen, cyano, 
acyl, carbamoyl which may be substituted, thiocarbamoyl 

30 which may be substituted, a hydrocarbon group which may 
be substituted, a heterocyclic group which may be 
substituted, amino which may be substituted or carboxyl 
which may be esterif ied; represents hydrogen, 
halogen, a hydrocarbon group which may be substituted, 

35 a heterocyclic group which may be substituted, a 

hydrocarbon^oxy group which may be substituted, amino 
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which may be eubetituted, carboxyl which may be 
esterified or a group of the formula -S(0)ro<-R, where R 
represents a hydrocarbon group which may be substituted 
or a heterocyclic group which may be substituted; m 
5 represents 0, 1, or 2. 

In the above formula ( I ' } # and are as 
defined hereinbefore; R^* has the same meaning as R^ 
defined hereinbefore. 

Referring to compound A or B according to the 
10 present invention, where it has an acidic group (e.g. 
carboxyl, phenolic hydroxy, sulfo, etc.) or a basic 
group (e»g« amino) as a substituent, the compound may 
form a salt with a suitable base or acid, and these 
salts are included in the compound of the invention. 
15 The kind of salt is preferably a pharmacologically 
acceptable salt, for example, salts with inorganic 
bases , salts with organic bases , salts with inorganic 
acids, salts with organic acids, and salts with basic 
or acidic amino acids. The salt with an inorganic base 
20 Includes alkali metal salts (e.g. sodium salt, 

potassium salt, etc.), alkaline earth metal salts (e.g. 
calcium salt, magnesium salt, etc.), and ammonium 
salts. The salt with an organic base includes salts 
with trimethyl amine, triethylamine , pyridine, picoline, 
25 ethanolamine, diethanolamine, dicyclohexylamine, etc. 
The salt with an inorganic acid includes salts with 
hydrochloric acid^ sulfuric acid, phosphoric acid^ 
nitric acid, etc. The salt with an organic acid 
includes salts with formic acid, acetic acid, oxalic 
30 acid, fumaric acid, maleic acid, succinic acid, citric 
acid, trif luoroacetic acid, methanesulfonic acid, p- 
toXuenesulfonic acid, etc. The salt with a basic amino 
acid includes salts with arginine, lysine, ornithine, 
etc. The salt with an acidic amino acid includes salts 
35 with aspartic acid; glutamic acid, etc. 
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[Best Node for Carrying Out the Invention] 

Compound A of the present invention can be 
produced generally in the sane manner as compound (1} 
of the invention which is described in detail below. 
5 Compound (I) of the present invention can be 

produced typically by the following processes (l)-(4). 

(1) 



10 




15 wherein r\ R^, R^, and n are as defined hereinbefore. 

This process comprises oxidizing the oxazole 
derivative (II) to compound (I) of the invention. More 
particularly, the derivative (II) is dissolved in a 
solvent and reacted with an oxidizing agent to give 

20 compound (I). 

The oxidizing agent that can be used includes but 
is not limited to n-chloroperbenzoic acidr hydrogen 
peroxide, peracetic acid, t-butyl hydroperoxide, 
potassium perpxysulf ate, potassium permanganate, sodium 

25 perborate, sodium periodate, soditim hypochlorite, and 
halogen. The amount of the oxidizing agent is 
generally about 1-3 moles per mole of compound (II). 
Specifically, the oxidizing agent is used in a 
proportion of generally about 1-1 « 5 moles and 

30 preferably about l'"1.2 moles when n»l or generally 

about 2^3 moles and preferably about 2-2.5 moles when 
n«2 - 

The reaction solvent need not be critically chosen 
unless it reacts with the oxidizing agent used. Thus, 
35 for example, halogenated hydrocarbons such as 

dichlbromethane , chloroform, carbon tetrachloride, 1,2- 
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dichloroethane, etc, aromatic hydrocarbons such as 
benzene, toluene, xylene, etc., aliphatic hydrocarbons 
such as pentane, hexane, petrolen, ether, etc., 
alcohols such as methanol, ethanol, isopropyl alcohol, 
5 t<-butyl alcohol r etc«, carboxylic acids such as acetic 
acid, trifluoroacetic acid, etc., ethers such as 
diethyl ether, tetrahydrofuran, dioxane, etc., aceto- 
nitrile, N,N-dimethylfonnainide, dimethyl sulfoxide, 
water, and mixtures thereof can be mentioned ^ 

10 This oxidation reaction can be conducted in the 

presence of a catalyst such as vanadium pentoxide, 
benzeneselenic acid, ruthenium oxide, osmium oxide, or 
the like. While this reaction may be caxrried out under 
cooling, at room temperature, or under heating, it is 

15 usually conducted at room temperature or under heating. 
The reaction time is generally about 1-20 hours and 
preferably about 1-^10 hours. 

After the reaction, the objective compound of high 
purity can be isolated by subjecting the reaction 

20 mixture to a kno%m purification procedure such as 
solvent extraction, distillation, column 
chromatography, and recrystallization. 
(2) 



25 




(III) . 1 1 :ii=2) 



30 wherein R^, R^, R^# and n are as defined hereinbefore; 
R^^ represents lower alkyl or phenyl; n^ represents 0, 
. 1, or 2; M represents an alkali metal • 

The alkali metal for M in the above formula, may 
for example be lithium, sodium, potassium, or cesium. 
35 The lower alkyl for r" includes Ci.$ al3cyl groups 

such as methyl, ethyl, propyl, etc. 
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This process comprises reacting oxazole derivative 
(III) with sulfinic acid salt (IV) in a solvent to give 
compound (I) in which n«2. 

The reaction solvent is preferably a polar 
5 solvent. Thus, for example^ halogenated hydrocarbons 
such as dichlororaethane, chloroform, carbon 
tetrachloride, 1,2-dichloroethane, etc., alcohols such 
as methanol, ethanol, isopropyl alcohol, t-butyl 
alcohol, etc., acetone, acetonltrile, N,N- 
10 dimethyl formamide, dimethyl sulfoxide, 

hexamethylphosphoraroide, water, and mixtures thereof 
can be employed. 

This reaction is conducted under cooling, at room 
temperature, or under heating and the reaction time is 
15 generally about 1-20 hours and preferably about l-IO 
hours. 

After the reaction, the objective compound of high 
purity can be isolated by subjecting the reaction 
mixture to a known procedure such as solvent 
20 extraction, distillation, column chromatography, and 
recryst a 11 i zat ion * 
(3) 

S 



25 



30 wherein R-*, *r and r'*' have the same respective 

meanings as R^, R^, and r' defined above/ R^'", R^**\ 
and R^**' have the same respective meanings as R^, R^, 
and R^ defined above. R^*' and R*"', R^'* and R^**', and 
R^** and R^**' may respectively be the same but at least 

35 one of the three pairs consists of dissimilar groups. 

In this process , compound ( I ' ' ' ) is produced by 
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substituting 1-3 of R*', R^' and R*' of oxazole 
derivative ( I ' ' ) or subjecting ( I ' ' ) to functional 
transformation. The substitution reaction and 
functional transformation reaction can be carried out 
5 by the routine procedures. As such routine procedures, 
the following methods can be typically mentioned. 
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[Table 1] 

* halogenation 

• substitution 



hydrolysis 



' dehydration 
decarboxylatim 
etherification 
acylation 



R 

OB 



halogen 
Q-SOsR 



> halogen 



COaE- 

CN 



0-COB* 

NHOOB* 

NK'OQK" 

CONHt 

COtH 

01 

OR 

NE, 

NHB* - 
H 



•>NHSO|B% NS'SaiK' 
->SR\ S0-«\ SOiR* 
^0B\ 0-COR' 



> CONH, — 
NIDOR'- 

OH 



-] — ^ 

C( 



COgE 
> CO.S' 



CN 
B 

QB« 

NH-COE' 

NR'-COB" 

COB' 
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[Table 21 
• sulfonylatioo 



* estrification 

. thiol- 
esterification 

> anidation 



• thio-aDidation : 



, syothesis 
of ketone 



nitration 
oxidation 



- reduction 



OH 



-> 0-SOtfi' 
-> HH-S0,8» 



COsfl 
COsH 
COsB 



-> CO,R« 



-> CO-SR« 

CONH,. C0NH8\ CONR^B' 



CO,R" — 

CN — 

CONHs > CS-NH, 

CDHHR* » CS-MD' 

OONS*B^ » CS>NS'S' 

CK » CS-HHt 

CN — 00-B' 



COtR' — 

H > NO, 

CHaOe — — > CBO ■ 

SB« > 50-R« 

co,R« > cm 

NOf ^ NBs 



-> COsH 



-> S0,-8« 



-> cHioe 
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[Table 3] 

• hydrofienation 



reanraDgenent 



:CsC 
X 

OH 
NOs 



J" 



> CR<H 

H 



(OtPh 



■> NHs 
OH 



NHCHtPh > Mt 

IW'CHjPh > MHR« 

CO,H > CON, - 

CONH, : 

CO-S' — r-> 0-COR* 



. sabstitution . un 
via diazo group * ' 



1^ 



CD-OE* 
CN.*) - 



-> CHsCHa 



NH2 



■» H 

-> halogen 

■»CH 

->SCN 



synthesis of 
heterocyclic group ' 



CS-NHt 



CR 
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10 



15 



Wherein R', R**, and R^ independently represents a 
hydrocarbon group which may be substituted or a 
heterocyclic group which may be substituted. 
(4) 



8« 



(III) 



. X-S(0)o 



<V) 



g,>KS(0)ii 



(VII) 



wherein R^, R^, r", R*, R^, n, and M are as defined 

hereinbefore; X represents a leaving group. 

20 For X in the above formula, halogen such as 

chlorine, bromine, iodine, etc., p-toluenesiilfonyloxy, 
or methanesulfonyloxy, for instance, is employed. 
Among them, halogen is preferred and chlorine is 
particularly suitable. 

25 This process is directed to production of compound 

(VII), which is a species of compound (I) of the 
invention wherein R^ represents -NR^R^* More 
specifically, the process comprises reacting compound 
(III) with M2S, e.g. soditim sulfide or potassium 

30 sulfide, treating the reaction product with an acid to 
give a thiol intermediate (V), transforming (V) to an 
intermediate compound (VI) in the per se known method 
(Ch^. Lett.r 1992, p«1483), and reacting (VI) further 
with a primary or secondary amine in the presence of a 

35 base to give compound (VII). In this process, the 

intermediates (V) and (VI) can be respectively isolated 
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and purified but this is not essential. 

The reaction solvent for use in the reaction with 
MjS in the above course of synthesis from compound 
(III) to compound (V) is preferably a polar solvent, 
5 e.g. halogenated hydrocarbons such as dichloromethane, 
chloroform, carbon tetrachloride, 1,2-dichloroethane, 
etc., alcohols such as methanol, ethanol, isopropyl 
alcohol, etc., acetone, acetonitr lie, water, and 
mixture of such solvents. 
10 This reaction is conducted under cooling, at room 

temperature, or under heating, and the reaction time is 
generally about 1^20 hours and preferably about 1-10 
hours • 

There is no particular limitation on the acid that 

15 can be used in the acid treatment but generally an 

aqueous solution of hydrochloric acid, sulfuric acid, 
nitric acid, acetic acid, or the like is employed. 

The course of synthesis from compound (III) to 
compound (V) can be carried out using MSH, e.g. sodium 

20 hydrosulfide or potassium hydrosulf ide, instead of MjS. 
While this reaction can be conducted under the same 
conditions as the reaction using M2S, the subsequent 
acid treatment is unnecessary. 

The course of synthesis from compound (V) to 

25 compound (VI) can be carried out by the known procedure 
using sulfuryl chloride and a salt of nitric acid as 
described hereinbefore. 

The base that can be used in the course of 
synthesis from compound (VI) to compound (VII) includes 

30 sodium hydroxide, potassium hydroxide, sodium 

carbonate, potassium carbonate, sbdixun hydrogen 
carbonate, potassium hydrogen carbonate, triethylamlne, 
pyridine, sodium methoxide, sodium ethoxide, potassium 
t-butoxide, sodium hydride, and sodium amide, among 

35 others. The reaction solvent that can be used includes 
but is not limited to hydrogenated hydrocarbons such as 
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dichloromethane, chloroform, carbon tetrachloride, 1^2- 
dichloroethane, etc., aromatic hydrocarbons Buch as 
benzene, toluene, xylene, etc«, aliphatic hydrocarbons 
such as pentane, hexane, petroleum ether, etc*, ethers 
5 such as diethyl ether, tetrahydrof uran, dioxane, etc., 
acetonitrlle, N,N-dimethyl£or]namide, diioethyl 
sulfoxide, and mixtures thereof. This reaction is 
conducted under cooling, at room traperature, or under 
heating and the reaction time is generally about l-*20 

10 hours and preferably about 1-10 hours. 

After the reaction, the objective compound of high 
purity can be isolated from the reaction mixture by the 
known procedures such as solvent extraction, 
distillation, column chromatography, and 

15 recrystallization* 

The starting compound (11) for use in process (1) 
can be produced by the known technology or any method 
analogous thereto. The known technology includes the 
process starting with 2 -amino-- 3, 3-* 

20 dichloroacrylonitrile, in which the starting compound 
is converted to a 3, 3-bis (substituted 

mercapto) derivative which, in turn, is cyclized with a 
silver salt [Matsumura et al., Chem. Pharm. Bull. 2Ar 
p. 912 (1976), ditto, p. 948] and the process in which 5- 
25 laercapto-oxazole is S-alkylated [T. X. Vinogradova et 
al., Zh. Org. Khim. Ifi., 1864 (1982)]. 

The starting compound (II) can be obtained by the 
following process. 



35 



(VIII) (10 
wherein r', R^, r', and N are as defined hereinbefore; X 
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represents a leaving group. 

Referring to the above formula, ia preferably 
an electron-withdrawing group such as cyano, 
alkyloxycarbonyl, carbamoyl, or the like. 
5 X preferably represents halogen, e»g. chlorine, 

bromine, or iodine, p*-toluenesulf onyloxy, or methane* 
sulfonyloxy, for Instance. 

In this process, the compound (VIII) obtained by 
the process of Hatsumura et al. [Chem. Pharm. Bull. 24 . 

10 p. 912 (1976)] or any process analogous thereto is 

reacted with MjS, such as sodium sulfide or potassium 
sulfide, in a solvent, and then treated with R^X to 
give compound (II). 

The reaction solvent is preferably a polar 

IS solvent. Thus, for example, hydrogenated hydrocarbons 
such as dichloromethane, chloroform, carbon 
tetrachloride, 1,2-dichloroethane, etc/, alcohols such 
as methanol, ethanol, isopropyl alcohol, t-butyl 
alcohol, etc., acetone, acetonitrile, N,N- 

20 dimethyl formamide, dimethyl sulfoxide, 

hexamethylphosphoramide, etc., water, and mixtures 
thereof can be employed. This reaction is conducted 
under cooling, at room temperature, or under heating 
and the reaction time is generally about 1-20 hours and 

25 preferably about 1«10 hours. 

The starting compound (II) can also be produced by 
the following process. 



30 



(Method A) 
B'Sfl 




crii) (II) 



35 



wherein rS R*, r', r", n\ M, and X are respectively as 
defined hereinbefore. 
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Thus, in a solvent, compound (III) is reacted with 
a thiol in the presence of a base (process A) or first 
reacted with M2S, e.g. sodium sulfide or potassium 
sulfide, and then treated with R3X (process B) to give 
S compound (II) • For both processes A and B, the 

reaction solvent is preferably a polar solvent, e.g» 
halogenated hydrocarbons such as dichloromethane , 
chloroform, carbon tetrachloride, 1,2-dichloroethane, 
etc., alcohols such as methanol, ethanol, isopropyl 

10 alcohol, t*butyl alcohol, etc., acetone, acetonitrile, 
N,M*dimethylformamide, dimethyl sulfoxide, 
hexamethylphosphor amide, etc., water, and mixtures 
thereof* The reaction is conducted under cooling, at 
room temperature, or under heating and the reaction 

15 time is generally about 1-20 hours and preferably 1-10 
hours . 

The base that can be used in process A includes 
but is not limited to sodium hydroxide, potassium 
hydroxide, sodium carbonate, potassium carbonate, 

20 sodium hydsrogen carbonate, potassium hydrogen 

carbonate, triethylamine, pyridine, sodium methoxide, 
sodium ethoxide, potassium t-butoxide, sodium hydride, 
and sodium amide. It is also possible to treat the 
thiol with a base and subject the resulting thiol anion 

25 (RS*) to the reaction with compound (III). 

Compound (11) thus obtained can be converted to 
compounds having different substituent groups by intro- 
ducing desired substituent groups for 1-3 of its 
Bubstituents R^, R^, and R^ by the same procedure as 

30 described in connection with process (3) for producing 
compound (I) or subjecting it to functional 
transformation. 

Among species of starting compound (III) for use 
in processes (2) and (4), the compound in which n^-0 is 

35 subsumed in the category of said compound (11) and tJie 
compound in which n^-1 and 2 is subsumed in the 
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cat:egory o£ compound (I)- Therefore, these compounds 
can be produced by procedures corresponding to the 
above production processes. 

The starting compound (I'') for process (3) can be 
5 produced by process ( 1 ) or { 2 ) . 

In this manner, the oxazole derivative (I) of the 
present invention can be provided. 

Referring to the formula (I), desirably 
10 represents 1) a Cx.19 hydrocarbon group which may be 
substituted with (1) alfcyl which may be 

substituted with (a) Cj.b cycloalkyl, (b) halogen, (c) 
cyano, (d) hydroxyl, (e) C1.12 alkoxy, (f) carboxyl, (g) 
Cui2 alkoxy-carbonyl, (h) nitro, (i) amino, (j) 
15 carbamoyl, or (k) Ci.12 alkanoyl, 

(2) C3.a cycloalkyl which may be substituted with (a) 
C3.B cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Ci.i2 alkoxy, (f) carboxyl, (g) C1.12 alkoxy-carbony 1 , 
(h) nitro, (i) amino, (j) carbamoyl, or (k) C1.12 

20 alkanoyl, 

(3) halogen 

(4) cyano, 

(5) hydroxyl which may be acylated with (a) C1.12 
alkanoyl, (b) Ce^u arylcarbonyl or (c) C7.19 aralkanoyl, 

25 (6) Cj:i2 alkoxy, 

(7) Ce-iA aryloxy which may be substituted with (a) Cj.^ 
alkyl, (b) C3.a cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Ci.e alkoxy, <g) carboxyl, (h) alkoxy- 
carbony 1, (i) nitro, (j) amino, (k) carbamoyl or (1) 

30 Ci.fi alkanoyl, 

(8) carboxyl, 

(9) Cj.j2 ^ll^oxy-carbonyl, 

(10) nitro, 

(11) carbamoyl which may be subst^ituted with Ci.]2 
35 alkyl. 
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(12) Cx.12 alkanoyl, 

(13) aryl which may be substituted with (a) C,.e 
alkyl, (b) Cj^ cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) C,.j alkoxy, (g) carboxyl, (h) C,^ alkoxy- 

5 carbonyl, (i) nitro, (j). amino, (k) carbamoyl or (1) 
Ci.e alkanoyl, 

(14) Cg.i, arylcarbonyl which may be substituted with 
(a) C,.8 alkyl, (b) €3.^ cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxy!, (f) Ci.« alkoxy, (g) carboxyl, (h) 

10 C,^ alkoxy>carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) alkanoyl, 

(15) a 3- to 8-membered heterocyclic group containing 1 
to 4 hetero-atoms selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic group thereof with 

15 a 6— to S-mranbered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) Ci.j alkyl, (b) 
C3-B cycloalkyl, (c) halogen, (d) cyano, (e). hydroxy 1, 
(£) Cj_e alkoxy, (g) carboxyl, (h) alkoxy-carbonyl, 
(i) nitro, (j) amino, (k) carbamoyl or (1) C,., 

20 alkanoyl, 

(16) -NR^'r"', wherein R*' and R'' independently 
represents (A) hydrogen, (B) a C,.!, hydrocarbon group 
which may be substituted with (a) Cj., alkyl which may 
be substituted with (1) Cj., cycloalkyl, (ii) halogen, 

25 (iii) cyano, (iv) hydroxyl, (v) Cx_« alkoxy, (vi) 

carboxyl, (vii) Cj.4 alkoxy-carbonyl, (viii) nitro, (ix) 
amino, (x) carbamoyl, or (xi) Cj.* alkanoyl, (b) C3.B 
cycloalkyl which may be substituted with (i) C,.a 
cycloalkyl, (ii) halogen, (iii) cyano, (iv) hydroxyl, 

30 (V) Ci_4 alkoxy, (vi) carboxyl, (vii) Ci.« alkoxy> 

carbonyl, (viii) nitro, (ix) amino, (x) carbamoyl, or 
(xi) C1.4 alkanoyl, (c) halogen, (d) cyano, (e) 
hydroxyl/ (f) C,^ alkoxy, (g) carboxyl, (h) C,.^ alkoxy- 
carbonyl, (i) nitro, (i) di-Cx.4 alkylamino, (k) 
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carbamoyl, (1) C1.4 alkanoyl, (m) aryl which may be 

8ub8tit:uted with (1) Cj.4 alkyl, (ii) C,.^ cycloalkyl, 
(iii) halogen, (iv) cyano, (v) hydroxyl, (vi) Ci^^ 
alkoxy, (vli) carboxyl, (viii) alkoxy-carbonyl, 
5 (ix) nitro, (x) amino, (xi) carbamoyl, or (xii) C^.^ 
alkanoyl, or (n) 2-pyridyl, (C) a heterocyclic group 
which may be substituted with (a) C1.4 alkyl which may 
be substituted with (i) C3.B cycloalkyl, (ii) halogen, 
(iii) cyano, (iv) hydroxyl, (v) C1.4 alkoxy, (vi) 

10 carboxyl, (vii) C1.4 alkoxy-carbonyl , (viii) nitro, (ix) 
amino, (x) carbamoyl, or (xi) C1.4 alkanoyl, (b) C,.|| 
cycloalkyl which may be substituted with (1) Cj.b 
cycloalkyl, (ii) halogen, (iii) cyano, (iv) hydroxyl, 
(V) C1.4 alkoxy, (yi) carboxyl, (vli) C1.4 alkoxy- 

15 carbonyl, (viii) nitro, (ix) amino, (x) carbamoyl or 
(xi) Ci.v alkanoyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) C1.4 alkoxy, (g) carboxyl, (h) C1.4 alkoxy- 
carbonyl, (i) nitro, (j) di-Ci.4 alkylamino, (k) 
carbamoyl, (1) 04^4 alkanoyl, (m) Q.ia aryl which may be 

20 substituted with (i) Cj.4 alkyl, (ii) C,., cycloalkyl, 

(iii) halogen, (iv) cyano, (v) hydroxyl, (vi) €4.4 
alkoxy, (vii) carboxyl, (viii) C,.4 alkoxy-carbonyl, 
(ix) nitro, (x) amino, (xi) carbamoyl, or (xii) C\^^ 
alkanoyl, or (n) 2-pyridyl, or (D) -SOjR*', wherein R** 

25 represents a C].i9 hydrocarbon group which may be 

substituted with (a) Cj.4 alkyl which may be substituted 
with (i) Ca.a cycloalkyl, (ii) halogen, (iii) cyano, 

(iv) hydroxyl, (v) Cj.4 alkoxy, (vi) carboxyl, (vii) 
alkoxy-carbonyl , (viii) nitro, (ix) amino, (x) 

30 carbamoyl, or (xi) C1.4 alkanoyl, (b) Cs^g cycloalkyl 

which may bie substituted with (i) C3.8 cycloalkyl, (ii) 
halogen, (iii) cyano, (iv) hydroxyl, (v) 0^.4 alkoxy, 
(vi) carboxyl, (vii) Cj.4 alkoxy-carbonyl, (viii) nitro, 
(ix) amino, (x) carbamoyl, or (xi) €1.4 alkanoyl, (c) 
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halogen, (d) cyano, (e) hydroxyl, (f) C^^^ alkoxy, (g) 
carboxyl, (h) Cj.4 alkoxy-carbonyl, (i) nltro, (j) di-Cu 
4 alkylaiQinOr (k) carbamoyl, (1) d,* alkanoyl, (jn) C^.i? 
aryl which may be substituted with (i) Ci^* alkyl, (ii) 
5 Cj^e cycloalkylr (iii) halogen, (iv) cyano, (v) 

hydroxyl, (vi) Cj.^ alkoxy, (vii) carboxyl, (viii) C1.4 
alkoxy-carbonyl, (ix) nitro, (x) amino, (xi) carbamoyl, 
or (xii) C1.4 alkanoyl, or (n) 2*pyridyl; R"^' and R*' may 
be combined with the adjacent nitrogen atom to form a 

10 heterocyclic group selected from 1-pyrrolidinyl , 1^ 

imidazolyl , piperidino , l-piperasinyl , 3-oxazol idinyl , 
hexamethylenimino, heptamethy lenimino , morpholono, 
Indollhyl and phthalimido, which may be substituted 
with (a) C1.4 alkyl which may be substituted with (i) C^. 

15 B cycloalkyl, (ii) halogen, (ill) cyano, (iv) hydroxyl, 
(V) C|_4 alkoxy, (vi) carboxyl, (vii) C1.4 alkoxy- 
carbonyl, (viii) hitxo, (ix) amino, (x) carbamoyl, or 
(xi) Cu4 alkanoyl, (b) C3.a cycloalkyl which may be 
substituted with (i) €3.8 cycloalkyl, (ii) halogen, 

20 (ill) cyano, (iv) hydroxyl, (v) €4.4 alkoxy, (vi) 

carboxyl, (vii) C1.4 alkoxy-carbonyl, (viii) nitro, (ix) 
amino, (x) carbamoyl, or (xi) C1.4 alkanoyl, (c) 
halogen, (d) cyano, (e) hydroxyl, (f ) €^4 alkoxy, (g) 
carboxyl, (h) C1.4 alkoxy-carbonyl, (i) nitro, (j) di-C|. 

25 4 alkylamino, (k) carbamoyl, (1) C1.4 alkanoyl, (m) Ce.ja 
aryl which may be substituted with (1) C],4 alkyl, (ii) 

cycloalkyl, (iii) halogen, (iv) cyano, (v) 
hydroxyl, (vi) Ci.4 alkoxy, (vii) carboxyl, (viii) Ci.4 
alkoxy-carbonyl, (ix) nitro, (x) amino, (xi) carbamoyl, 

30 or (xii) C1.4 alkanoyl, or (n) 2-pyridyl, 

(17) alkylthio which may be substituted with (a) 

C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Cui2 alkoxy, (f) carboxyl, (g) Cj.jz alkoxy-carbonyl , 
(h) nitro, (i) amino, (j) carbamoyl, or (k) Cu,2 



wo 97/24340 



PCT/JP96/Q3857 



alkanoyl, 

(18) Ci.i2 alkylsulfinyl which may be substituted with 
(a) Cj^a cycloalkyl^ (b) halogen, (c) cyano, (d) 
hydroxy!, {e) alkoxy, (f) carboxyl, (g) C,.|2 

5 alkoxy<-carbonyl, (h) nitre, (i) amino, (J) carbamoyl, 
or (k) Ci.12 alkanoyl, 

(19) Ci.x2 alkylsulfonyl which may be substituted with 
(a) C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C1.12 alkoxy, (f) carboxyl, (g) Cj.jj 

10 alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) Cx.i2 alkanoyl, 

(20) Cfi.iA arylthio which may be substituted with (a) C,, 
6 alkyl, (b) Cj.a cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) Cue alkpxy^ (g) carboxyl, (h) Ci.e 

15 alkoxy-carbonyl, (i) nitro^ (j) amino, (k) carbamoyl or 

(1) alkanoyl, 

(21) Cfi^u arylsulfinyl which may be substituted with 
(a) alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C^^ alkoxy, (g) carboxyl, (h) 

20 C1.6 alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) Cj^^ alkanoyl, or 

(22) Cfi.u arylsulfonyl which may be substituted with 
(a) Cue alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Ci^ alkoxy, (g) carboxyl, (h) 

25 alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

carbamoyl or (1) alkanoyl, 

2) a 5*- to 8-membered heterocyclic group containing at 
least 1 atom selected from nitrogen, oxygen, and sulfur 
which may be siibstituted with (1) C^.i^ alkyl which may 
30 be substituted with (a) cycloalkyl, (b) halogen, 

(c) cyano, (d) hydroxyl, (e) Ci-12 alkoxy, (f) carboxyl, 
(g) C1.12 alkoxy-carbonyl, (h) nitro, (i) amino, (j) 
carbamoyl, or (k) Cx.jj alkanoyl, 

(2) C3., cycloalkyl which may be substituted with (a) C,. 
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g cycloalkylr (b) halogen, (c) cyano, (d) hydroxyl, (e) 
Ci^i2 alkoxy/ (f) carboxyl, (g) C1.12 alkoxy-carbonyl , (h) 
nitro, (i) amino, (j) carbamoyl, or (k) C|.j2 alkanoyl, 
(3) halogen 
5 (4) cyano, 

(5) hydroxyl which may be acylated with (a) €1.^2 
alkanoyl, (b) C^^u arylcarbonyl or (c) aralkanoyl, 

(6) Ci.x2 alkoxy, 

(7) Cft.i* aryloxy which may be BubBtituted with (a) Cj.5 
10 alkyl, (b) C^^^ cycloalkyl, (c) halogen, (d) cyano, (e) 

hydroxyl, (f) Cu^ alkoxy, (g) carboxyl, (h) C^.^ alkoxy* 
carbonyl, (i) nitro, (J) amino, (k) carbamoyl or (1) 
Ci.( alkanoyl, 

( 8 ) carboxyl , 

15 (9) Cui2 alkoxy-carbonyl , 

(10) nitro, 

(11) carbamoyl which may be substituted with Ci.^ 
alkyl, 

(12) C|.i2 alkanoyl, 

20 (13) C^^i^ aryl which may be substituted with (a) C^.^ 

alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Ci^ alkoxy, (g) carboxyl, (h) C^.^ alkoxy* 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Cj.^ alkanoyl, 

25 (14) C«^i4 arylcarbonyl which may be substituted with 
(a) allcyl, (b) Cj., cycloalkyl, (c) halogen, (d) 

cyano, (e) hydroxyl, (f) Ci.e alkoxy, (g) carboxyl, (h) 
Ci.e alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci^e alkanoyl, 

30 (15) ^ 3* 8-membered heterocyclic group containing 1 
to 4 hetero-atoms selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic gzroup thereof with 
a 6«- to S-monbered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) C].c alkyl, (b) 
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Cs-a cycloalkyl, <c) halogen, (d) cyano, (e) hydroxy!, 
(f) Cj.« alkoxy, (g) carboxyl, (h) Ci^ alkoxy-carbonyl , 
(i) nitro, (j) amino, (k) carbamoyl or (1) Ci., 
alkanoyl, 

5 (16) -NR*'r'', wherein R"*' and R'' have the same meanings 
as defined above, 

(17) Ci.,2 alkylthio which may be subs'tituted with (a) 
Ca-B cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Ci.„ alkoxy, (f) carboxyl, (g) alkoxy-carbonyl , 

10 (h) nitro, (i> amino, (J) carbamoyl, or (k) c,.,2 
alkanoyl , 

(18) Ci.12 alkylBulfinyl which nay be substituted with 
(a) Ci.t cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (o) C,.,a alkoxy, (f) carboxyl, (g) Cuu 

15 alkoxy-carbonyl , (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C}_i2 alkanoyl, 

(19) Cj.13 alkylsulfonyl which may be substituted with 
(a) Ca_a cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C,.,, alkoxy, (f) carboxyl, (g) Cj.jj 

20 alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) Ci.i2 alkanoyl, 

(20) Ci.14, arylthio which may be substituted with (a) C,. 
e alkyl, (b) Cj.g cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (£) Cue alkoxy, (g) carboxyl, (h) C,.6 

25 alkoxy-carbonyl, (i) nitro, (j) amino, (k) carbamoyl or 
(1) Ci.6 alkanoyl, 

(21) C^.^^ arylsulfinyl which may be substituted with 
(a) C,.« alkyl, (b) C,., cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C,.« alkoxy, (g) carboxyl, (h) 

30 C,.e alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) C^.^ alkanoyl, or 

(22) C6.U arylsulfonyl which may be substituted with 
(a) Ci.j alkyl, (b) C3.B cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (£) C,.6 alkoxy, (g) carboxyl, (h) 
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C,^ alkoxy-carbonyl, (i) riltro, (J) amino, (k) 
carbaiDoyl or (1) Cut alkanoyl, 
3) -NR**r'', wherein R*' and R*' independently 
represents (A) hydrogen, (B) a n, hydrocarbon group 
5 which may be substituted with (1) Cj.jj alkyl which may 
be substituted with (a) Cj., cycloalkyl, (b) halogen, 
(c) cyano, (d) hydroxyl, (e) Ci.12 alkoxy, (f) carboxyl, 
(g) C,.,2 alkoxy-carbonyl , (h) nitro, (i) amino, (j) 
carbamoyl, or (k) Cj.n alkanoyl, 

10 (2) Cj.B cycloalkyl which may be substituted with (a) C,. 
8 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 
C,.„ alkoxy, (£) carboxyl, (g) C,.i2 alkoxycarbonyl , (h) 
nitro, (i) amino, (j) carbamoyl, or (k) Ci.u alkanoyl, 
(3) halogen 

15 (4) cyano, 

(5) hydroxyl which may be acylated with (a) Ci.„ 
alkanoyl, (b) Ct.n arylcarbonyl or (c) C,.i, aralkanoyl, 

(6) C1.12 alkoxy, 

(7) Ce.n aryloxy which may be substituted with (a) Cut 
20 alkyl, (b) Cj^ cycloalkyl, (c) halogen, (d) cyano, <e) 

hydroxyl, (£) alkoxy, (g) carboxyl, (h) C,.« alkoxy- 

carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
C|^ alkanoyl, 

(8) carboxyl, 

25 (9) C|.j2 alkoxy-carbonyl , 

(10) nitro, 

(11) carbamoyl which may be substituted with Cj.12 
alkyl , 

(12) C1.12 alkanoyl, 

30 (13) Cs.j, aryl which may be substituted with (a) C,.« 

alkyl, (b) C,., cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Cj.8 alkoxy, (g) carboxyl, (h) C,.* alkoxy- 
carbonyl, (1) nitro, (j) amino, (k) carbamoyl or (1) 
C,_( alkanoyl. 
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(14) C^.u arylcarbonyl which may be substituted with 
(a) alkyl, (b) C3.4 cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (£) Ci^^ alkoxy, (g) carboxyl, (h) 

alkoxy^-carbonyl, (i) nitro, (j) amino, (k) 
5 carbamoyl or (1) Ci^ alkanoyl, 

(15) a 3- to 8-merobered heterocyclic group containing I 
to 4 hetero-atoms selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic group thereof with 
a 6-* to 8'-membered carbocyclic group or a heterocyclic 

10 group, which may be substituted with (a) C^.^ alkyl, (b) 
cycloalkyl, (c) halogen, (d) cyano, (e) hydroxy 1, 
(f) Ci.e alkoxy, (g) carboxyl, (h) Ci.( alkoxy-^carbonyl , 
(i) nitro, (j) amino, (k) carbamoyl or (1) C^.^ 
alkanoyl, 

IS (16) -NR*^'r"*, wherein R*^' and R** have the same meanings 
as defined above, 

(17) Cj.i2 alkylthio which may be substituted with (a) 
C3-S cycloalkyl, (b) halogen, (c) cyano, (d) hydroxy 1, 
(®) Cj,22 alkoxy, (f) carboxyl, (g) Cx.12 alkoxy-carbonyl , 

20 (h) nitro, (i) amino, (j) carbamoyl, or (k) C^.ij 
alkanoyl , 

(18) C|.|2 alkylsulfinyl which may be substituted with 
(a) C2.a cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci^ij alkoxy, (f) carboxyl, (g) C^^jj 

25 alkoxy-carbonyl , (h) nitro, (1) amino, (j) carbamoyl, 
or (k) Ci.x2 alkanoyl, 

(19) C|.|2 alkylsulfonyl which may be substituted with 
(a) cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C^.^j alkoxy, (f) carboxyl, (g) C^u 

30 alkoxy-carbonyl , (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C2.JL2 alkanoyl, 

(20) arylthio which may be substituted with (a) C,. 
e alkyl, (b) C^^ cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) alkoxy, (g) carboxyl, (h) C,.e 
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alkoxy-carbonyl^ (i) nitro, (j) amino, (k) carbamoyl or 
(!) Ci.e alkanoyl^ 

(21) C^.,^ aryisulfinyl which may be substituted with 
(a) Ci.e alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) 

5 cyano/ (e) hydroxyl, (f) Cj.s alkoxy, (g) carboxyl, (h) 
Cj.e alkoxycarbonyl^ (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci^^ alkanoyl, or 

(22) Cfc.i^ arylsulfonyl which may be substituted with 
(a) C|.e alkyl, (b) Ca.e cycloalkyl, (c) halogen, (d) 

10 cyano, (e) hydroxyl, (f) c^c alkoxy, (g) carboxyl, (h) 
Cj.e alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci,^ alkanoyl, or 

(C) a 5- to 8-membered heterocyclic group containing I 
to 4 hetero-^atome selected from nitrogen, oxygen and 

15 sulfur, which may be substituted with (1) C1.12 alkyl 
which may be substituted with (a) Cj.g cycloalkyl, (b) 
halogen, (c) cyano, (d) hydroxyl, (e) C^^ alkoxy, (f) 
carboxyl, (g) Ci.12 alkoxy-carbonyl, (h) nitro, (i) 
amino, (j) carbamoyl, or (k) Cj.x^ alkanoyl, 

20 (2) C3.a cycloalkyl which may be substituted with (a) Cy. 
B cycloalkyl, <b) halogen, (c) cyano, (d) hydroxyl, (e) 
C|-i2 alkoxy, (f) carboxyl, <g) C^.^j alkoxy-carbonyl , (h) 
nitro, (i) amino, (j) carbamoyl, or (k) Cj.ja alkanoyl, 
(3) halogen 

25 (4) cyano, 

(5) hydroxyl which may be acylated with (a) Ci.12 
alkanoyl, (b) C^.i^ arylcarbonyl or (c) C,.„ aralkanoyl, 

(6) Cui2 alkoxy, 

(7) Cfi.i^ aryloxy which may be substituted with (a) Cj.* 
30 alkyl, (b) Cj.g cycloalkyl, (c) halogen, (d) cyano, (e) 

hydroxyl, (f) C1.6 alkoxy, (g) carboxyl, (h) C^.g alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Ci.e alkanoyl, 
( 8 } carboxyl , 
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(9) Ci.|2 alkoxy-carbonyl, 

(10) nltrof 

(11) carbamoyl which may be Bubstituted with C^.jj 
alkyl, 

5 (12) Ci.12 alkanoyl, 

(13) C504 aryl which may be substituted with (a) c^.^ 
alkyl, (b) C,., cycloalkyl^ (c) halogen, (d) cyano, (e) 
hydroxyl, (f) C|.6 alkoxy, (g) carboxyl, (h) C|.6 alkoxy*- 
carbonyl, (1) nitro, (j) amino, (k) carbamoyl or (1) 

10 Ci^ alkanoyl, 

(14) Cfi.xA arylcarbonyl which may be substituted with 
(a) Ci^ alkyl, (b) Ca.^ cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C^.^ alkoxy, (g) carboxyl, (h) 
Ci.6 alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

15 carbamoyl or (1) C^.^ alkanoyl, 

(15) a 3- to 6-membered heterocyclic group containing 1 
to 4 hetero-atoros selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic group thereof with 
a 6- to S'-membered carbocyclic group or a heterocyclic 

20 group, which may be substituted with (a) Ci^^ alkyl, (b) 
C3.8 cycloalkyl, (c) halogen, (d) cyano, (e) hydroxyl , 
(f) C^.^ alkoxy, (g) carboxyl, (h) C^.^ alkdxy-carbonyl, 
(i) nitro, (j) amino, (k) carbamoyl or (1) Ci^ 
alkanoyl , 

25 (16) -HR*V, wherein R*' and R*' have the same meanings 
as defined above, 

(17) Ci.xz alkylthio which may be substituted with (a) 
Ca.a cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Ci.j2 alkoxy, (f) carboxyl, (g) Ci,i2 alkoxy-carbonyl , 

30 (h) nitro, (i) amino, (j) carbamoyl, or (k) Cun 
alkanoyl, 

(18) Ci^i2 alkylsulfinyl which may be substituted with 
(a) cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Cj.u alkoxy, (f) carboxyl, (g) Cj.,2 
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alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C,^i2 alkanoyi, 

(19) Ci.12 alkylBulf onyl which may be subBtituted with 
(a) C3.B cycloalkyl, (b) halogen, (c) cyano, (d) 

5 hydroxy!, (e) Ci^u alkoxy, (f) carboxyl, (g) C1.12 

alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C1.12 alkanoyl, 

(20) 0^.14 arylthio which may be substituted with (a) C|. 
^ alkyl, (b) C^^ cycloalkyl, (c) halogen, (d) cyano, 

10 (e) hydroxy 1, (f) C^^^ alkoxy, (g) carboxyl, (h) C^.g 

alkoxy-carbonyl, (i) nitro, (j) amino, (k) carbamoyl or 
(1) Cx^ alkanoyl, 

(21) C^.i4 arylsulfinyl which may be subBtituted with 
(a) alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) 

15 cyano, (e) hydroxy 1, (£) C^^ alkoxy, (g) carboxyl, (h) 
alkoxy*carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci.« alkanoyl, or 

(22) Cs.j4 arylsulfonyl which may be substituted with 
(a) alkyl, (b) C,^ cycloalkyl, (c) halogen, (d) 

20 cyano, (e) hydroxyl, (£) C,^ alkoxy, (g) carboxyl, (h) 
Cj.^ alkoxy-carbony 1 , (i) nitro, (J) amino, (k) 
carbamoyl or (1) Cj^^ alkanoyl; R** and R^* 
may be combined with the adjacent nitrogen atom to form 
a heterocyclic group selected from 1-pyrrolidinyl, 1- 

25 imidazolyl , piperidino , 1-piperazlnyl , 3-oxa2olidinyl , 
hexamethylenimino , heptamethylenimino , morpholono , 1- 
indolinyl and phthalimido, which may be substituted 
with (a) Ci.ft alkyl which may be substituted with (i) C,. 
B cycloalkyl, (ii) halogen, (iii) cyano, (iv) hydroxyl, 

30 (V) Ci.^ alkoxy, (vi) carboxyl, (vii) alkoxy- 

carbonyl, (viii) nitro, (ix) amino, (x) carbamoyl, or 
(xi) C1.4 alkanoyl, (b) C3.B cycloalkyl which may be 
substituted with (i) Cj^g cycloalkyl, (ii) halogen, 
(iii) cyano, (iv) hydroxyl, (v) C^.* alkoxy, (vi) 
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carboxyl, (vii) C1.4 alkoxy-carbonyl, (viii) nitro, (ix) 
amino, (x) carbamoyl, or (xi) Ci^i, alkanoyl, (c) 
halogen, (d) cyano, (e) hydroxyl, (f) Cj.^ alkoxy, (g) 
carboxyl, (h) alkoxy-carbonyl, (i) nitro, (j) di-C,. 

5 4 alkylamino, (k) carbamoyl, (1) Cl.^ alkanoyl, (m) C^.,, 
aryl which may be substitiuted with (i) Cj.^ alkyl, (ii) 
C3-.a cycloalJcyl, (iii) halogen, (iv) cyano, (v) 
hydroxyl, (vi) C].* alkoxy, (vii) carboxyl, (viii) 
alkoxy*carbonyl, (ix) nitro, (x) amino, (xi) carbamoyl, 

10 or (xii) C|.4 alkanoyl, or (n) 2-pyridyl, 

4) -NR**-CO-R*', wherein r"* and R*' independently 
represents (A) hydrogen, (B) a C1.X9 hydrocarbon group 
which may be substituted with (1) C|.]2 alkyl which may 
be substituted with (a) cycloalkyl, (b) halogen, 

15 (c) cyano, (d) hydroxyl, (e) C1.12 alkoxy, (£) carboxyl, 
(9) C1.22 alkoxy-carbonyl, (h) nitro, (1) amino, (j) 
carbamoyl, or (k) C|.i2 alkanoyl, 

(2) Cj^a cycloalkyl which may be substituted with (a) C-,. 
8 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 

20 C1.12 alkoxy, (£) carboxyl, (g) Cx.12 alkoxy-carbonyl , (h) 
nitro, (i) amino, (j) carbamoyl, or (k) Ci.x2 alkanoyl, 

(3) halogen 

(4) cyano, 

(5) hydroxyl which may be acylated with (a) C1.12 

25 alkanoyl, (b) Ce.14 arylcarbonyl or (c) aralkanoyl, 

(6) Ca,i2 alkoxy, 

(') aryloxy which may be substituted with (a) Ci.s 

alkyl, (b) Cs^b cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) alkoxy, (g) carboxyl, (h) alkoxy- 
30 carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Cm alkanoyl r 
(B) carboxyl, 

(9) Ci.i2 alkoxy-carbonyl , 

(10) nitro. 
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(11) carbamoyl which may be substituted with Ci^d 
alkyl, 

(12) Ci.i2 alkanoylr 

(13) Ce-i4 aryl which may be eubstituted with (a) Ci,j 

5 alkyly (b) C3.8 cycloalkyl, (cj halogen, (d) cyano, (e) 
hydroxyl, (f) C^^ alkoxy, (g) carboxyl, (h) C^e alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Ci_« alkanoyl, 

(14) Ce-a* arylcarbonyl which may be substituted with 
10 (a) C|.6 alkyl, (b) C3.B cycloalkyl, (c) halogen, (d) 

cyano, (e) hydroxyl, (f) C|.« alkoxy, (g) carboxyl, (h) 
C^^ alkoxy-carbonyl, (i) nitre, (j) amino, (k) 
carbamoyl or (1) Cj^ alkanoyl, 

(15) a 3- to B-membered heterocyclic group containing 1 
15 to 4 hetero*-atom8 selected from nitrogen, oxygen and 

sulfur, or a condensed heterocyclic group thereof with 
a 6* to 8-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) Cx.» alkyl, (b) 
C3.0 cycloalkyl, (c) halogen, (d) cyano, (e) hydroxy 1, 
20 (f) Ci^s alkoxy, (g) carboxyl, (h) Ci_6 alkoxy-carbonyl, 
(i) nitro, (j) amino, (k) carbamoyl or (1) Cx.^ 
alkanoyl , 

(16) ^HR^\^\ wherein R*^* and R*' have the same meanings 
as defined above, 

25 (17) Ci^i2 aDcylthio which may be substituted with (a) 
C3.a cycloalkyl, (b) halogen^ (c) cyano, (d) hydroxyl, 
(®) alkoxy, (f) carboxyl, (g) Ci.12 alkoxy-carbonyl, 

(h) nitro, (i) amino, (j) carbamoyl, or (k) C|.i2 
alkanoyl, 

30 (18) Ci.]2 alkylsulf inyl which may be substituted with 
(a) C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C1.12 alkoxy, (f) carboxyl, (g) Ci,i2 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C1.12 alkanoyl. 
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(19) Ci.i2 alkylsulfonyl which may be substituted with 
(a) C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydrojtyl, (e) C1.12 alkoxy, (£) carboxyl, (g) Ci.u 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 

5 or (k) Ci,j2 alkanoyl, 

(20) Cft.i4 arylthio which may be substituted with (a) c,. 
t alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) C,.« alkoxy, (g) carboxyl, (h) C,.6 
alkoxy-carbonyl, (i) nitro, (j) amino, (k) carbamoyl or 

10 (1) C|.« alkanoyl, 

(21) Ce.i4 arylsulflnyi which may be substituted with 
(a) C,.s alkyi, (b) C,., cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C,^ alkoxy, (g) carboxyl, (h) 
Ci^ alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

IS carbamoyl or (1) alkanoyl, or 

(22) Ce.„ arylsulfonyl which may be substituted with 
(a) c,.5 alkyl, (b) C,.. cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Ci^ alkoxy, (g) carboxyl, (h) 
C,., alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

20 carbamoyl or (1) C,.j alkanoyl, 

(C) a 5- to 8-merobered heterocyclic group containing 1 
to 4 hetero-atoms selected from nitrogen, oxygen and 
sulfur, which may be substituted with (1) C,.i2 alkyl 
which may be substituted with (a) C3., cycloalkyl, (b) 

25 halogen, (c) cyano, (d) hydroxyl, (e) C,.i2 alkoxy, (f) 
carboxyl, (g) Cj.jj alkoxy-carbonyl, (h) nitro, (i) 
amino, (j) carbamoyl, or (k) d.^ alkanoyl, 

(2) C,., cycloalkyl which may be substituted with (a) C,. 
B cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 

30 C|.i2 alkoxy, (£) carboxyl, (g) Cj.12 alkoxy-carbonyl, (h) 
nitro, (i) amino, (j) carbamoyl, or (k) Ci.u alkanoyl, 

(3) halogen 

(4) cyano, 

(5) hydroxyl which may be acylated with (a) C^j 
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alkanoyi, (b) Ce.i* arylcarbonyl or (c) Ct-i, aralkanoyl, 
(6) Cx.x2 alkoxy, 

^6-14 aryloxy which may be substituted with (a) Cj.^ 
alkyl, (b) C3-S cycloalkyl, (c) halogen, (d) cyano, (e) 
5 hydroxylr (f) Ci,^ aXkoxy, (g) carboxyl, (h) Cj^e alkoxy- 
carbonyl, (i) nitror (j) amino, (k) carbamoyl or (1) 
Ci.e alkanoyli 

( 8 ) carboxyl j 

(9) Cui2 alkoxy-carbonyl, 
10 (10) nitro, 

(11) carbamoyl which may be substituted with C|. 12 
alkyl/ 

(12) C|.i2 alkanoyl, 

(13) C(.i4 aryl which may be substituted with (a) 

15 alkyl, (b) C3.B cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, {£) C|.6 alkoxy, (g) carboxyl, (h) Cj^ alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Ci.( alkanoyl, 

(14) C6^i4 arylcarbonyl which may be substituted with 
20 (a) Ci^ alkyl, (b) Cy.^ cycloalkyl, (c) halogen, (d) 

cyano, (e) hydroxy 1, (£) Cj^ alkoxy, (g) carboxyl, (h) 
Ci.6 alkoxy-carbonyl, (i) nitro, (J) amino, (k) 
carbamoyl or (1) Cj^ alkanoyl, 

(15) a 3-* to B-membered heterocyclic group containing I 
25 to 4 hetero-atoms selected from nitrogen, oxygen and 

sulfur, or a condensed heterocyclic group thereof with 
a 6-- to 8-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) C^^ alkyl, (b) 
C3.g cycloalkyl, (c) halogen, (d) cyano, (e) hydroxy 1, 
30 (£) Ci.« alkoxy, (g) carboxyl, (h) Ci^b alkoxy-carbonyl , 
(i) nitro, (j) amino, (k) carbamoyl or (1) C^^ 
alkanoyl, 

(16) -HR'**R'', wherein R*' and R'* have the same meanings 
as defined above. 
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(17) Ci^x2 alkylthio which may be Bubetituted with (a) 
C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl^ 
(e) alJcoxy^ (f) carboxyl, (g) C^^^j alkoxy-carbonyl , 
(h) nitro, (i) amino, (j) carbamoyl, or (k) Cj.22 

5 alkanoyl , 

(18) C|.i2 alkylsulfinyl which may be substituted with 
(a) €3.1 cycloalkyl, (b) halogen, (c) cyano, {d) 
hydroxy 1, (e) C].22 alkoxy, (f) carboxyl, (g) C].jz 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 

10 or (k) Cj^i2 alkanoyl, 

(19) C|«22 alkylBulfonyl which may be substituted with 
(a) cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C|.i2 alkoxy, (f) carboxyl, (g) C1.12 
alkoxy-carbonyl , (h) nitro, (i) amino, (J) carbamoyl, 

15 or <k) Ci^iz alkanoyl, 

(20) C(.i4 arylthio which may be substituted with (a) 
5 alkyl, (b) C^^s cycloalkyl, (c) halogen, (d) cyano, 
(B) hydroxyl, (f) Ci.s alkoxy, (g) carboxyl, (h) Cj.^ 
alkoxy '-carbonyl , ( i ) nitro , ( J ) amino , ( k ) carbamoyl or 

20 (1) Ci^ alkanoyl, 

(21) Cs.i4 arylsulfinyl which may be substituted with 
(a) alkyl, (b) Ca^g cycloalkyl, (c) halogen, (d) 
cyano, <e) hydroxyl, (£) Ci^e alkoxy, (g) carboxyl, (h) 
Ci.i alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

25 carbamoyl or (1) C^^e alkanoyl, or 

(22) C6.|4 arylsulfonyl which may be substituted with 
(a) Ci.6 alkyl, (b) Cj^a cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Ci.^ alkoxy, (g) carboxyl, (h) 
Ci^ alkoxy-carbonyl, (i) nitro, (J) amino, (k) 

30 carbamoyl or (1) C^^ alkanoyl, 

.5) -NR''-CO-NR*'r**, wherein R*', R** and R** have the same 
meanings as defined above, 

6) -NR**-CS-HR^'r**, wherein R'*, R*' and R** have the same 
meanings as defined above. 
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7) -NR''-NR^V, wherein R** and R^' have the same 
xneaningB as defined above ^ or 

8) -NR*'-CO-OR^\ wherein R** and R^' have the same 
meanings as defined above; 

5 represents 1) hydrogen, 2) cyano, 3} organic 

carboxylic acid-derived acyl, 4) -CONR^*r'', wherein R*' 
and r'* independently represents (A) hydrogen, (B) Ci^i, 
alkanoyl, (C) a C1.19 hydrocarbon group which may be 
substituted with (1) Ci^^j alkyl which may be 
10 substituted with (a) 03.8 cycloalkyl, (b) halogen, (c) 
cyano, (d) hydroxyl, (e) 04^,2 alkoxy, (f) carboxyl, (g) 
Ci.xz alkoxy-carbonyl, (h) nitro, (i) amino, (j) 
carbamoyl, or (k) Cj.12 alkanoyl, 

(2) C3.a cycloalkyl which may be substituted with (a) Ci^ 
15 a cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 

C1.12 alkoxy, (f) carboxyl, (g) C1.12 alkoxy-carbonyl, (h) 
nitro, (i) amino, (j) carbamoyl, or (k) Ci.x2 alkanoyl, 

( 3 ) halogen 

(4) cyano, 

20 (5) hydroxyl which may be acylated with (a) C].|2 

alkanoyl, (b) arylcarbonyl or (c) C7.19 aralkanoyl, 

(6) Ci.j2 alkoxy, 

(7) €(.14 aryloxy which may be substituted with (a) Ci.e 
alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) cyano, (e) 

25 hydroxyl, (f) Ci.^ alkoxy, (g) carboxyl, (h) Ci.« alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 

alkanoyl, 
(B) carboxyl, 
(9) Ci^i2 alkoxy-carbonyl, 

30 (10) nitro, 

(11) carbamoyl which may be substituted with C|^i2 
alkyl, 

(12) Ci.x2 alkanoyl, 

(13) Ce.i4 aryl which may be substituted with (a) C].^ 
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alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Ci.e alkoxy, (g) carboxyl, (h) C|,6 alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
C1.6 alkanoyl, 

5 (14) C^^u arylcarbonyl which may be aubstituHed with 
(a) C|.e alkyl, (b) C3.S cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C|.s alkoxy, (g) carboxyl, (h) 

alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) C1.5 alkanoyl, 

10 (15) a 3-** to 8-roembered heterocyclic group containing 1 
to 4 hetero^atoms selected from nitrogen, oxygen and 
sulfur « or a condensed heterocyclic group thereof with 
a 6«- to 8-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) C^.^ alkyl, (b) 

15 C3.8 cycloalkyl, (c) halogen, (d) cyano, (e) hydroxyl, 
(f) C1.5 alkoxy, (g) carboxyl, (h) Ci^e alkoxy-carbonyl, 
(i) nitro ^ (j) amino, (k) carbamoyl or (1) Ci.c 
alkanoyl, 

(16) -NR^'r**, wherein R^* and R*' have the same meanings 
20 as defined above, 

(17) Ci:i2 alkylthio which may be substituted with (a) 
C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Ci.x2 alkoxy, (f) carboxyl, (g) C^^xa alkoxy-carbonyl, 
(h) nitro, (i) amino, (j) carbamoyl, or (k) C1.12 

25 alkanoyl, 

(18) Ci^iz alkylsulf inyl which may be substituted with 
(a) C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci.i2 alkoxy, (f) carboxyl, (g) Cj.12 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 

30 or (k) C1.12 alkanoyl, 

(19) alkylsulf onyl which may be sxibstituted with 
(a) C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C1.12 alkoxy, (f) carboxyl, (g) 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl. 
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or (k) Ci.x2 alkanoyl, 

(20) Cft.iA arylthio which may be substituted with (a) C^. 
6 alkyl, (b) Cj.e cycloalkyl^ (c) halogen, (d) cyano, 
(e) hydroxyl, (f) C|^6 alkoxy, (g) carboxyl, (h) d.^ 

5 alkoxy-carbonyl, (t) nitro, (j) amino, (k) carbamoyl or 

(1) alkanoyl, 

(21) C^-i^ arylsulfinyl which may be substituted with 
(a) Ci.e alkyl, (b) Cj.s cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxy 1, (f) Ci.ft alkoxy, (g) carboxyl, (h) 

10 Cj^ alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci.£ alkanoyl, or 

(22) Ce.u arylsulfonyl which may be substituted with 
(a) alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Ci.e alkoxy, (g) carboxyl, (h) 

15 

^1-6 alkoxy— carbonyl , ( i ) nitro # _ ( J ) amino , ( k ) 
carbamoyl or (1) alkanoyl, or 

(D) a 5-* to 8-roembered heterocyclic group containing 1 
to 4 hetero-atoms selected from nitrogen, oxygen and 
sulfur, which may be substituted with (1) Ci^^ alkyl 
20 which may be substituted with (a) Cj.b cycloalkyl, (b) 
halogen, (c) cyano, (d) hydroxyl, (e) C1.12 alkoxy, (f) 
carboxyl, (g) Ci.12 alkoxy-carbonyl, (h) nitro, (i) 
amino, (j) carbamoyl, or (k) C|.|2 alkanoyl, 

(2) C3.» cycloalkyl which may be substituted with (a) C^^ 
25 9 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 

Cj.u alkoxy, (f) carboxyl, (g) alkoxy^carbony 1 , (h) 

nitro, (£) amino, (j) carbamoyl, or (k) Cu^z alkanoyl, 

(3) halogen 

( 4 ) cyano , 

30 (5) hydroxyl which may be acylated with (a) C^.tj 

alkanoyl, (b) C^.i* arylcarbonyl or (c) aralkanoyl, 

(6) Cj.n alkoxy, 

(7) Cfi^u aryloxy which may be substituted with (a) C^^ 
alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) cyano, (e) 



wo 97/24340 



FCT/JP»MI3857 



77 



hydroxyl^ (f) €^.6 alkoxy, (g) carboxyl, (h) alkoxy-- 
carbonyl^ (i) nitro, (j) amino, (k) carbamoyl or (1) 
C1.5 alkanoyl, 
(B) carboxyl, 
5 (9) C1.J2 alkoxy-carbonyl, 

(10) nitro, 

(11) carbamoyl which may be subsnitutied with Ci.^j 
alkyl, 

(12) C|.i2 alkanoyl^ 

10 (13) Cc.i4 aryl which may be substituted with (a) C|^ 

alkyl, (b) C^^b cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) alkoxy, (g) carboxyl, (h) C,.6 alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Ca-6 alkanoyl, 

15 (14) C6.14 arylcarbonyl which may be substituted with 
(a) C1.6 alkyl, (b) 03.^ cycloallcfl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Cj.g alkoxy, (g) carboxyl, (h) 

alkoxy^-carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci^ alkanoyl, 

20 (15) a 3- to 9-membered heterocyclic group containing 1 
to 4 hotero-atoms selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic group thereof with 
a 6«- to 8«-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) Ci^e alkyl, (b) 

25 Cs^ cycloalkyl, (c) halogen, (d) cyano, (e) hydroxyl, 
(f) Cj.« alkoxy, (g) carboxyl, (h) Cj,* alkoxy*-carbonyl , 
(i) nitro, (j) amino, (k) carbamoyl or (1) C|.« 
alkanoyl , 

(16) -NR'^'r'*, wherein R** and R*' have the same meanings 
30 as defined above, 

(17) Cui2 alkyl thio which may be substituted with (a) 
C3-B cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) C,.i2 alkoxy, (f) carboxyl, (g) d^^^ alkoxy-carbonyl , 
(h) nitro, (i) amino, (j) carbamoyl, or (k) C^xz 
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alkanoyl, 

(18) Ci^j2 alkylsulfinyl which may be subBtituted with 
(a) Cs.B cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci^i2 alkoxy, (f) carboxyl/ (g) Ci.u 

5 alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) Ci.12 alkanoyl, 

(19) Cj.i2 alkylsulfonyl which may be substituted with 
(a) C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci.12 alkoxy, (f) carboxyl, (g) Cj.u 

10 alkoxy-carbonyl, (h> nitro, (i) amino, (j) carbamoyl, 
or (k) Ci_i2 alkanoyl, 

(20) Cs.iA arylthio which may be substituted with (a) Cu 
6 alkyl, (b) Cj^g cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) C^.^ alkoxy, (g) carboxyl, (h) C^.e 

15 alkoxy-'carbonyl, (i) nitro, (j) amino, (k) carbamoyl or 
(1) Ci^ alkanoyl, 

(21) Cs^i^ arylsulfinyl which may be aubatituted with 
(a) alkyl, (b) cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Ci.« alkoxy, (g) carboxyl, (h) 

20 Ci.6 alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) alkanoyl, or 

(22) aryleulfonyl which may be substituted with 
(a) C alkyl, (b) Cj.e cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Cj^ alkoxy, (g) carboxyl, (h) 

25 Ci^ alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

carbamoyl or (1) Ci^s alkanoyl; R^* and R^* may be 
combined with the adjacent nitrogen atom to form a 
heterocyclic group selected from 1-pyrrolidinyl , 1- 
imidazolyl , piperidino , l-piperaziny 1 , 3*oxazol idinyl , 

30 hexamethylenimino, heptamethy lenimino , morpholono, 1- 
indolinyl and phthaliroido, which may be substituted 
with (a) C|.4 allcyl which may be substituted with (i) 
g cycloalkyl, (ii) halogen, (iii) cyano, (iv) hydroxyl, 
(V) Ci^A alkoxy, (vi) carboxyl, (vii) Ci.* alkoxy- 
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carbonyl, (viii) nitro, (ix) amino, (x) carbamoyl, or 
<xi) Ci.4 alkanoyl, (b) Cj., cycloalkyl which may be 
Bobstituted with (i) C,., cycloalkyl, (ii) halogen, 
(iii) cyano, (iv) hydroxyl, (v) C1.4 alkoxy, (vi) 
5 carboxyl, (vii) C,.* alkoxy-carbonyl , (viii) nitro, (ix) 
amino, (x) carbamoyl, or (xi) Ci,« alkanoyl, (c) 
halogen, (d) cyano, (e) hydroxyl, (f) Ci,« alkoxy, (g) 
carboxyl, (h) Cj.4 alkoxy-carbonyl , (i) nitro, (j) di-C,, 
4 alkylamino, (k) carbamoyl, (l) alkanoyl, (m) Ct-i, 

10 aryl which may be substituted with (i) C,.* alkyl, (ii) 
Ca-a cycloalkyl, (iii) halogen, (iv) cyano, (v) 
hydroxyl, (vi) Ci.* alkoxy, (vii) carboxyl, (viii) Ci.* 
alkoxy-carbonyl, (ix) nitro, (x) aminp, (xi) carbamoyl, 
or (xii) Ci_4 alkanoyl, or (n) 2-pyridyl, 

15 5) -CS1IR**r'', wherein r'' and r'' have same meanings as 
defined above, 

6) a Ci.19 hydrocarbon group which may be substituted 
with (1) C,.|j alkyl which may be substituted with (a) 
Cj-B cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
20 (e) C,,i2 alkoxy, (£) carboxyl, (g) Ci.12 alkoxy-carbonyl, 
(h) nitro, (1) amino, (j) carbamoyl, or (k) Cj.„ 
alkanoyl , 

(2) Cj., cycloalkyl which may be substituted with (a) C,. 
8 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 

25 Ci.,2 alkoxy, (£) carboxyl, (g) Cnz alkoxy-carbonyl, (h) 
nitro, (i) amino, (j) carbamoyl, or (k) alkanoyl, 

(3) halogen 

(4) cyano, 

(5) hydroxyl which may be acylated with (a) Cj.u 

30 alkanoyl, (b) arylcarbonyl or (c) C7.19 aralkanoyl, 

(6) C,.,2 alkoxy, 

(7) aryloxy which may be substituted with (a) 
alkyl, (b) Cj.^ cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) c,^ alkoxy, (g) carboxyl, (h) Ci.« alkoxy- 
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carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
C|.e alkanoyl, 
( 8 ) carboxyl , 
(5) Ci.i2 alkoxy-carbonyl , 
5 (10) nltro, 

(11) carbamoyl which may be substituted with Ci.jj 
alkyl, 

(12) Ci.,2 alkanoyl, 

(13) C«_j4 aryl which may be substituted with (a) C,.e 
10 alkyl, (b) C,., cycloalkyl, (c) halogen, (d) cyanc, (e) 

hydroxyl, (f) Cj., alkoxy, (g) carboxyl, (h) C,., alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
alkanoyl, 

(14) Cs.»4 arylcarbonyl which may be substituted with 
15 (a) C,., alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) 

cyano, (e) hydroxyl, (£) c,., alkoxy, (g) carboxyl, (h) 
C,_6 alkoxy-carbonyX, (i) nitro, (J) amino, (k) 
carbamoyl or (1) C,^ alkanoyl, 

(15) a 3- to S'-membered heterocyclic group containing 1 
20 to 4 hetero-atoms selected from nitrogen, oxygen and 

sulfur, or a condensed heterocyclic group thereof with 
a 6- to B-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) Ci.* alkyl, (b) 
Cj-s cycloalkyl, (c) halogen, (d) cyano, (e) hydroxyl, 
25 (f) C,.6 alkoxy, (g) carboxyl, (h) Ci^ alkoxy-carbonyl, 
(i) nitro, (j) amino, (k) carbamoyl or (1) 
alkanoyl, 

(16) -NR*'r'*, wherein R*' and R*' have the same meaningB 
as defined above, 

30 (17) Ci.12 alkylthio which may be substituted with (a) 
C3-S cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) C,.„ alkoxy, (f ) carboxyl, (g) Cj.,2 alkoxy-carbonyl, 
(h) nitro, (i) amino, (j) carbamoyl, or (k) Ci.,^ 
alkanoyl , 
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(18) Ci.12 alkylsulfinyl which may be eiibstltuted with 
(a) €5.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C^.^j alkoxy, (f) carboxyl, (g) Ci^j2 
alkoxy-carbony 1 / ( h ) nitro , ( i ) amino , ( j ) carbamoyl , 
or (k) C1.12 alkanoyl^ 

(19) Ci.i2 alkylsulf onyl which may be substituted with 
(a) Cs^ cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Cj.12 alkoxy, (f) carboxyl, (g) C^jj 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) Ci^i2 alkanoyl, 

(20) C6^x4 axylthio which may be substituted with (a) C,. 
5 alkyl, (b) Cj^b cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (£) C^^e alkoxy, (g) carboxyl, (h) C1.6 
alkoxy-carbonyl , (i) nitro, (j) amino, (k) carbamoyl or 

(1) alkanoyl, 

(21) Cft.|4 arylsulfinyl which may be substituted with 
(d) aXkyl, (b) Cj^ cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C^.^ alkoxy, (g) carboxyl, (h) 
C|.5 alkoxy-carbonyl , (i) nitro, (}) amino, (k) 
carbamoyl or (1) C^^ alkanoyl, or 

(22) Ce,i4 airylsulfonyl which may be substituted with 
(a) Ci.s alkyl, (b) C3.8 cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (£) C^.^ alkoxy, (g) carboxyl, (h) 
Ci^ alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci^ alkanoyl, 

7) a 5*- to S'-^membered heterocyclic group containing at 
least 1 atom selected from nitrogen, oxygen, and sulfur 
which may be substituted with (1) C^.^J alkyl which may 
be substituted with (a) Cj^^ cycloalkyl, (b) halogen, 
(c) cyano, (d) hydroxyl, (e) C1.12 alkoxy, (f) carboxyl, 
(g) Cj.i2 alkoxy-carbonyl, (h) nitro, (i) amino, (j) 
carbamoyl, or (k) Ci^i2 alkanoyl, 

(2) cycloalkyl which may be substituted with (a) C-,. 
a cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 
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Ci-« alkoxy, (f) carboxyl, (g) C,.j2 alkoxy-carbonyl , (h) 
nitro, (i) amino, (J) carbamoyl, or (k) d.u alkanoyl, 

(3) halogen 

(4) cyano, 

5 (5) hydroxyl which nay be acylated with (a) C,.i2 

alkanoyl, (b) C^.^ arylcarbonyl or (c) Cj.i, aralkanoyl, 

(6) Cj.ij alkoxy, 

(7) Ce.^^ aryloxy which may be substituted with (a) C,.6 
alkyl, (b) Cj.g cycloalkyl, (c) halogen, (d) cyano , ( e ) 

10 hydroxyl, (f) C,., alkoxy, (g) carboxyl, (h) Ci.6 alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (.1) 
Ci.6 alkanoyl, 

(8) carboxyl, 

(9) alkoxy-carbonyl , 
15 (10) nltro, 

(11) carbamoyl which may be substituted with Ci.,, 
alkyl, 

(12) Ci.i2 alkanoyl, 

(13) C«.,« aryl which may be substituted with (a) C,^ 
20 alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) cyano, (e) 

hydroxyl, (f) Ci.j alkoxy, (g) carboxyl, (h) C,.6 alkoxy> 
carbonyl, (i) nitro, (J) amino, (k) carbamoyl or (1) 
Ci_« alkanoyl, 

(14) C^i4 arylcarbonyl which may be substituted with 
25 (a) Ci^ alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) 

cyano, (e) hydroxyl, (£) alkoxy, (g) carboxyl, (h) 

C,^ alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) C^.g alkanoyl, 

(15) a 3- to 8-membered heterocyclic group containing 1 
30 to 4 hetero-atoms selected from nitrogen, oxygen and 

sulfur, or a condensed heterocyclic group thereof with 
a 6- to 8-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) 0,.^ alkyl, (b) 
C3-« cycloall^l, (c) halogen, (d) cyano, (e) hydroxyl. 



wo 97/24340 



PCT/JP96rtl3857 



83 



(£) Ci.6 alkoxy, (g) carboxyl, (h) Ci.s alkoxy-carbonyl , 
(i) nitro, (J) amino, (k) carbamoyl or (1) Cj^ 
alkanoyl, 

(16) -NR**R*', wherein R''* and R"' have the same meanings 
5 as defined above, 

(17) Cioj alkylthio which may be substituted with (a) 
Cs-s cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Ci.jj alkoxy, (f) carboxyl, (g) Ci.,2 alkoxy-carbonyl , 
(h) nitro, (1) amino, (j) carbamoyl, or (k) C,.,2 

10 alkanoyl, 

(18) Ci.12 alkylsulfinyl which may be substituted with 
(a) C)., cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci.j2 alkoxy, (f) carboxyl, (g) C,.jj 
alkoxy-carbonyl , (h) nitro, (i) amino, (j) carbamoyl, 

15 or (k) Ci.12 alkanoyl, 

(19) Ci_i2 alkylsulfonyl which may be substituted with 
(a) C,., cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci.ij alkoxy, (ff) carboxyl, (g) Ci.i, 
alkoxy>carbonyl , (h) nitro, (i) amino, (j) carbamoyl, 

20 or (k) Ci.12 alkanoyl, 

(20) C6_i4 arylthio which may be substituted with (a) C,. 
^ alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) C,., alkoxy, (g) carboxyl, (h) C,.t 
alkoxy-carbonyl , (i) nitro, (J) amino, (k) carbamoyl or 

25 (1) Ci_c alkanoyl, 

(21) C«.i4 arylsulfinyl which may be substituted with 
(a) Ci^ alkyl, (b) Cj., cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (£) d.^ alkoxy, (g) carboxyl, (h) 

alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
30 carbamoyl or (1) Ci^ alkanoyl, or 

(22) C(.|4 arylsulfonyl which may be substituted with 
(a) alkyl, (b) Cj., cyeloallcyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Cj., alkoxy, (g) carboxyl, (h) 
Cj^ alkoxy-carbpnyl, (i) nitro, (j) amino, (k) 
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carbamoyl or (I) Cue alkanoyl, 

8) amino which may be Bubstituted with a C1.19 
hydrocarbon-^oxy, or 

9) carboxyl which may be esterified; 

5 r' represents 1) hydrogen^ 2) halogen, 3) a Ci.19 

hydrocarbon group which may be substituted with (1) C|. 
12 alkyl which may be substituted with (a) Cj.e 
cyclojf^lJcyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 
Cj.i2 alkoxy, (f) carboxyl, (g) C^^i^ alkoxy-carbonyl, (h) 

10 nitro, (i) amino, (j) carbamoyl, or (k) C1.12 alkanoyl, 
(2) C5.a cycloalJcyi which may be substituted with (a) 
3 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 
C|.i2 alkoxy, (f) carboxyl, (g) Cj.xi alkoxy-^carbonyl , (h) 
nitro, (i) amino, (j) carbamoyl, or (k) C2.12 alkanoyl, 

15 (3) halogen 

(4) cyano, 

(5) hydroxyl which may be acylated with (a) Ci.iz 
alkanoyl, (b) Cs.u arylcarbonyl or (c) C;^|9 aralkanoyl, 

(6) C,,„ alkoxy, 

20 (7) Ce.x4 aryloxy which may be substituted with (a) Ci.i^ 
alkyl, (b) C^^ cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (£) Ci.« alkoxy, (g) carboxyl, (h) Cj.e alkoxy- 
carbonyl, <i) nitro, (j) amino, (k) carbamoyl or (1) 
Ci^ alkanoyl, 

25 (B) carboxyl, 

(9) alkoxy-carbonyl , 

(10) nitro, 

(11) carbamoyl which may be substituted with C|^|2 
alkyl, 

30 (12) Ci_i2 alkanoyl, 

(13) Cs.i4 aryl which may be substituted with (a) Cj.^ 
alkyl, (b) C5.8 cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Ci.e alkoxy, (g) carboxyl, (h) C,.e alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (l) 



wo 9704340 



PCT/JP96/03857 



B5 



Cj.fi alkanoyl, 

(14) C6.14 arylcarbonyl which may be substituted with 
(a) Cj^ alkyl, (b) Cj.a cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxy Ir (f ) Cj^ alkoxy, (g) carboxyl, (h) 

5 Ci.e alkoxy-carbony 1 ^ (i) nitro, (J) amino, (k) 
carbamoyl or (1) C^^ alkanoyl, 

(15) a 3- to 8-meinbered heterocyclic group containing 1 
to 4 hetero-atomd selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic group thereof with 

10 a 6- to 8-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) Ci.s alkyl, (b) 
C,.a cycloalkyl, (c) halogen, (d) cyano, (e) hydroxy 1, 
(f) C|.s alkoxy, (g) carboxyl, (h) Cj.^ alkoxy-carbonyl, 
(i) nitro, (j) amino, (k) carbamoyl or (1) C|.6 

IS alkanoyl , 

(16) -HR*'r**, wherein R^* and R** have the same meanings 
as defined above, 

(17) Ci.i2 alkylthio which may be substituted with (a) 
cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 

20 (e) C1.12 alkoxy, (f) carboxyl, (g) alkoxy-carbonyl, 
(h) nitro, (i) amino, (j) carbamoyl, or (k) C,^i2 
alkanoyl, 

(IB) Cx.xa alkylsulf inyl which may be substituted with 
(a) Ca^s cycloalkyl, (b) halogen, (c) cyano, (d) 
25 hydroxyl, (e) Cx-u alkoxy, (f) carboxyl, (g) Ci.u 

alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) Ci.ia alkanoyl, 

(19) Ci.j2 alkylsulf onyl which may be substituted with 
(a) Cs^ cycloalkyl, (b) halogen, (c) cyano, (d) 

30 hydroxyl, (e) C^.u alkoxy, (f ) carboxyl, (g) C^u 

alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C|.x2 alkanoyl, 

(20) Cfi-u arylthio which may be substituted with (a) C,. 
J alkyl, (b) C3.e cycloalkyl, (c) halogen, (d) cyano. 
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(e) hydroxyl, (f ) C,.« alkoxy, (g) carboxyl, (h) Ci.s 
alkoxy-carbonyl, (1) nitro, (J) amino, (k) carbamoyl or 

(1) Ci.e alkanoyl, 

(21) Cs-u arylBulfinyl which may be substituted with 
5 (a) Ci,5 alkyl, (b) C3.B cycloalkyl^ (c) halogen, (d) 

cyano, (e) hydroxyl, (f) Ci.^ alkoxy, (g) carboxyl, (h) 

alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) C^^c alkanoyl, or 

(22) Ce.u arylsulfonyl which may be substituted with 
10 (a) Ci.e alkyl, (b) Cj.g cycloalkyl, (c) halogen, (d) 

cyano, (e) hydroxyl, (f) c,.6 alkoxy, (g) carboxyl, (h) 
C1.5 alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) alkanoyl, 

4) a 5-- to 8-roembered heterocyclic group containing at 
15 least 1 atom selected from nitrogen, oxygen, and 

sulfur, which may be substituted with (1) Cj.^j alkyl 
which may be sub8titui:ed with (a) 03.$ cycloalkyl, (b) 
halogen, (c) cyano, (d) hydroxyl, (e) alkoxy, (f) 

carboxyl, (g) Ci.u alkoxy-carbonyl, (h) nitro, (i) 
20 amino, (j) carbamoyl, or (k) Ci.iz alkanoyl, 

(2) cycloalkyl which may be substituted with (a) Ci. 
a cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 
C1.12 alkoxy, (f) carboxyl, . (g) Ci-u alkoxy-carbonyl, (h) 
nitro, (i) amino, (j) carbamoyl, or (k) Ci^^j alkanoyl, 

25 (3) halogen 

(4 ) cyano, 

(5) hydroxyl which may be acylated with (a) Cy^n 
alkanoyl, (b) C^^x^ arylcarbonyl or (c) C7.19 aralkanoyl, 

(6) Cx.i2 alkoxy, 

30 (7) C^^n aryloxy which may be substituted with (a) Ci.^ 
alkyl, (b) Cj^g cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Cue alkoxy, (g) carboxyl, (h) C,.« alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Ci^ alkanoyl. 
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( 8 ) carboxyl , 

(9) Cx^ii alkoxy-carbonyl, 

(10) nitro, 

(11) carbamoyl which may be substituted with Ci.n 
S alkyl, 

(12) alkanoyl, 

(13) Cfi.iA aryl which may be substituted with (a) C|_« 
alkyl, (b) C3.8 cycloalkyl^ (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Cx.6 alkoxy, (g) carboxyl, (h) alkoxy- 

10 carbonyl, (i) nitre, (j) amino, (k) carbamoyl or (1) 
alkanoyl, 

(14) Cfi.i4 arylcarbonyl which may be substituted with 
(a) C1.6 alkyl, (b) Cm cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) alkoxy, (g) carboxyl, (h) 

IS alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

carbamoyl or (1) 0^.6 alkanoyl, 

(15) a 3- to 8*membered heterocyclic group containing 1 
to 4 hetero^atoms selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic group thereof with 

20 a 6- to 8*membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) C|.6 alkyl, (b) 
Ca.e cycloalkyl, (c) halogen , (d) cyano, (e) hydroxyl, 
(f) alkoxy, (g) carboxyl, (h) Ci.^ alkoxy-carbonyl , 

(i) nitro, (j) amino, (k) carbamoyl or (1) C|.( 

25 alkanoyl, 

(16) -MR^*R'', wherein R^' and R** have the same meanings 
as defined above, 

(17) Ci^ia alkylthio which may be substituted with (a) 
C3.B cycloalkyl, (b) halogen « (c) cyano, (d) hydroxyl, 

30 (e) C1.12 alkoxy, (f) carboxyl, (g) alkoxy-carbonyl, 
(h) nitro, (i) amino, (j) carbamoyl, or (k) Cj,^ 
alkanoyl, 

(18) ^ui2 alkylsulf inyl which may be substituted with 
(a) C3.B cycloalkyl, (b) halogen, (c) cyano, (d) 
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hydroxyl, (e) C^.^^ alkoxy, (f) carboxyl, (g) 
alkoxy-carbonyl, (h) nltro, (1) amino, (j) carbamoyl, 
or (k) Ci.xs alkanoyl, 

(19) Ci.12 alkylsulfonyl which may be substiituted with 
5 (a) Cs^g cycloalkyl, (b) halogen, (c) cyano, (d) 

hydroxy!, (e) Ci.xa alkoxy, (f) carboxyl, (g) C1.12 
alkoxy-carbonyl , ( h ) nitro , ( i ) . amino , ( j ) carbamoyl , 
or (k) Cj.i2 alkanoyl, 

(20) C6.14 arylthio which may be Bubatiituted with (a) C|. 
10 « alkyl, (b) Cj^a cycloalkyi, (c) halogen, (d) cyano, 

(e) hydroxyl, (f) Ci.e alkoxy, (g) carboxyl, (h) C^^ 
alkoxy-carbonyl, (i) nitro, (j) amino, (k) carbamoyl or 

(1) C|^6 alkanoyl, 

(21) Cfi.i^ arylsulfinyl which may be substituted with 
15 (a) C1.6 alkyl, (b) Cj.j cycloalkyi, (c) halogen, (d) 

cyano, (e) hydroxyl, (f) alkoxy, (g) carboxyl, (h) 
Cj^ alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) Ci.e alkanoyl, or 

(22) C«.i4 arylsulfonyl which may be substituted with 
20 (a) Ci^e alkyl, (b) €3^^ cycloalkyi, (c) halogen, (d) 

cyano, (e) hydroxyl, (f) Cj^ alkoxy, (g) carboxyl, (h) 
Ci^ alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) C^.^ alkanoyl, 

5) a C|.i9 hydrocarbon«-oxy which may be substituted with 
25 (1) Cx.i2 alkyl which may be substituted with (a) €3^0 

cycloalkyi, (b) halogen, (c) cyano, (d) hydroxyl, (o) 
C1.12 alkoxy, (£) carboxyl, (g) Ci«j2 alkoxy-carbonyl, (h) 
nitro, (i) amino, (j) carbamoyl, or (k) C1.12 alkanoyl, 

(2) C3.B cycloalkyi which may be substituted with (a) Cy^ 
30 s cycloalkyi, (b) halogen, (c) cyano, (d) hydroxyl, (e) 

C,.i2 alkoxy, (£) carboxyl, (g) C^^ij alkoxy-carbonyl, (h) 
nitro, (i) amino, (J) carbamoyl, or (k) C^.u alkanoyl, 

(3) halogen 

(4) cyano. 
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(5) hydroxyl which may be acylated with (a) Ci^^ 
alkanoyl, (b) C^.u arylcarbonyl or (c) Cy.jg aralkanoyl, 

(6) Ci.12 alkoxy, 

i'^) Cfi^u aryloxy which may be substituted with (a) Ci.e 
5 alkyl, (b) C3.S cycloalkylr (c) halogen, (d) cyano, (e) 
hydroxyl, (f) alkoxy, (g) carboxyl, (h) C^.^ alkoxy- 

carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Ci^ alkanoyl, 
(B) carboxyl, 
10 (9) alkoxy-carbonyl/ 

(10) nitro, 

(11) carbamoyl which may be substituted with C|.|2 
alkyl, 

(12) C1.22 alkanoyl, 

15 (13) Ce.u aryl vdiich may be substituted with (a) 0^.6 

alkyl, (b) 03.8 cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Ci.s alkoxy, (g) carboxyl, (h) alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
C|.5 alkanoyl, 

20 (14) arylcarbonyl which may be substituted with 

(a) C1.6 alkyl, (b) Cj.b cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) alkoxy, (g) carboxyl, (h) 

C,.5 alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
carbamoyl or (1) Cj.e alkanoyl, 

25 (IS) a 3- to 8-membered heterocyclic group containing 1 
to 4 hetero-atoms selected from nitrogen, oxygen and 
sulfur, or a condensed heterocyclic group thereof with 
a 6- to 8-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) Cj.( alkyl, (b) 

30 cycloalkyl, (c) halogen, (d) cyano, (e) hydroscyl, 

(f) C1.5 alkoxy, (g) carboxyl, (h) Ci-e alkoxy-carbonyl, 
(i) nitro, (j) amino, (k) carbamoyl or (1) C1.6 
alkanoyl , 

(16) -NR'^^R**, wherein R^* and R** have the same meanings 
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as defined above, 

(17) Ci.i2 alkyithio which may be substituted with (a) 
C3.8 cycloalkyi, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Ci.12 alkoxy, (f) carboxyl, (g) alkoxy^-carbonyl , 

5 (h) nitro, (i) amino, (j) carbamoyl, or (k) Ci.ij 
alkanoyl, 

(18) Ci^i2 alkylsulfinyl which may be substituted with 
(a) cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Cx^xj. alkoxy, (f) carboxyl, (g) C,.u 

10 alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C|.x2 alkanoyl, 

(19) Ci„i2 alkylsulfonyl which may be substituted with 
(a) C3.B cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C^ia alkoxy, (f) carboxyl, (g) Ci.u 

15 alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) C}.n alkanoyl, 

(20) C^i4 arylthio which may be substituted with (a) C,. 
6 alkyl, (b) Cj.a cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) alkoxy, (g) carboxyl, (h) C,.s 

20 alkoxy-carbonyl, (i) nitro, (j) amino, (k) carbamoyl or 
(1) Ci.t alkanoyl, 

(21) C|.|4 arylsulfinyl which may be substituted with 
(a) C|.s alkyl, (b) Cs^a cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) Ci.e alkoxy, (g) carboxyl, (h) 

25 alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

carbamoyl or (1) C^^^ alkanoyl, or 

(22) arylsulfonyl which may be substituted with 
(a) Ci^ alkyl, (b) Cj.j cycloalkyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C,^ alkoxy, (g) carboxyl, (h) 

30 C1.6 alkoxy-carbonyl, (i) nitro, (j) amino, (k) 
carbamoyl or (1) C^.^ alkanoyl, 

6} -NR^*R^\ wherein R^' and R^* have the same meanings as 
defined above, 

7) carboxyl which may be esterified. 
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8) or a group of the formula -S{0)in-R", where R*' 
represents (A) a hydrocarbon group which may be 

substituted with (1} C1.12 alkyl which may be 
substituted with (a) Cj.g cycloalkyl, (b) halogen, (c) 
5 cyanor (d) hydroxyl, (e) C^.^j alkoxy/ (f) carboxyl, (g) 
alkoxy-carbonylr (h) nitro, (i) amino, (j) 
carbamoyl, or (k) Ci.x2 alkanoyl, 

(2) cycloalkyl which may be substituted with (a) 

a cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 
10 Ci.j2 alkoxy, (f) carboxyl, (g) Cj^ja alkoxy-carbonyl , (h) 
nltro, (i) amino, (j) carbamoyl, or (k) C1.12 alkanoyl, 

(3) halogen 

(4) cyano, 

(5) hydroxyl which may be acylated with (a) Ci.jz 

15 alkanoyl, (b) C^^u arylcarbonyl or (c) C7.19 aralkanoyl, 

(6) alkoxy, 

(') Ce.u aryloxy which may be substituted with (a) C|.6 
alkyl, (b) C^^ cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Ci^ alkoxy, (g) carboxyl, (h) Ci,6 alkoxy- 
20 carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
alkanoyl, 
( 8 ) carboxyl , 
(S) C1.12 alkoxy-carbonyl, 
(10) nitro, 

25 (11) carbamoyl which may be substituted with C1.12 
alkyl, 

(12) C|.|2 alkanoyl, 

(13) Ce^u ajryl which may be substituted with (a) Cj.^ 
alkyl, (b) Cj^g cycloalkyl, (c) halogen, (d) cyano, (e) 

30 hydraxyl, (f) Cj^ alkoxy, (g) carboxyl, (h) Ci,^ alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
alkanoyl, 

(14) C«.w aarylcarbonyl which may be substituted with 
(a) Cx^ alkyl, (b) Cj.a cycloalkyl, (c) halogen, (d) 
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cyano, (e) hydroxyl, (£) C^^ alkoxy, (g) carboxyl, (h) 
Ci.e alkoxy-carbonyl, (1) nltro, (j) amino, {k) 
carbamoyl or (1) alkanoyl, 

(15) a 3- to B-membered heterocyclic group containing 1 
5 to 4 hetero-atoms selected from nitrogen, oxygen and 

sulfur, or a condensed heterocyclic group thereof with 
a 6- to 8*inembered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) C^.^ alkyl, (b) 
C3.B cycloalkyl, (c) halogen, (d) cyano, (e) hydroxyl, 
10 (f) C1.6 alkoxy, (g) carboxyl, (h) C^^^ alkoxy-carbonyl, 
(i) nitro, (j) amino, (k) carbamoyl or (1) C1.5 
alkanoyl, 

(16) -NR^'r**, wherein R*** and R** have the same meanings 
as defined above, 

15 (17) C,.|2 alkyl thio which may be substituted with (a) 
Cj^e cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) C|.|2 alkoxy, (f ) carboacyl, (g) Cj.« alkoxy-carbonyl , 
(h) nitro, (i) amino, (j) carbamoyl, or (k) Cj^i^ 
alkanoyl, 

20 (IB) Ci.x2 alkylsulfinyl which may be substituted with 
(a) C3.3 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) C^.n alkoxy, (f) carboxyl, (g) Ci.12 
alkoxy-carbonyl , (h) nitro, (i) amino, (J) carbamoyl, 
or (k) Cx^iz alkanoyl, 

25 (19) Ci.i2 alkylsolfonyl which may be substituted with 
(a) Cs^B cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci.n alkoxy, (f) carboxyl, (g) C,.|2 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) Ci,i2 alkanoyl, 

30 (20) Cj.x4 arylthio which may be substituted with (a) C|_ 
e alkyl, (b) C,., cycloalkyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) C^.^ alkoxy, (g) carboxyl, (h) Cy],^ 
alkoxy-carbonyl, (i) nitro ^ (j) amino, (k) carbamoyl or 
(1) C^.^ alkanoyl. 
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(21) Ce^u arylBulfinyl which may be substituted with 
(a) Ci.e alkyl, (b) Ca^s cycloalkyl, (c) halogen, (d) 
cyano^ (e) hydroxy 1, (f) alkoxy, (g) carboxyl, (h) 
Ci^ alkoxy-carbonyl , (i) nitro^ (j) amino, (k) 

5 carbamoyl or (1) alkanoyl, or 

(22) C^.a^ arylsulfonyl which may be substituted with 
(a) Ci^ alkyl, (b) Cj.a cycloalkyi, (c) halogen, (d) 
cyano, (e) hydroxyl, {£) alkoxy, (g) carboxyl, (h) 
Ci^6 alkoxy-carbonyl , (i) nitro, (j) amino r (k) 

10 carbamoyl or (1) Ci^e alkanoyl, or (B) a 5- to 8- 

membered heterocyclic group containing at least 1 atom 
selected from nitrogen, oxygen, and sulfur which may be 
substituted with (1) Ci^i2 alkyl which may be 
substituted with (a) C,.^ cycloalkyl, (b) halogen, (c) 

15 cyano, (d) hydroxy!, (e) d.n alkoxy, (f) carboxyl, (g) 
Ci.12 alkoxy-carbonyl, (h) nitro, (i) amino, (j) 
carbamoyl, or (k) C^.xz alkanoyl, 

(2) Ca.a cycloalkyl which may be substituted with (a) C,. 
8 cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, (e) 

20 C|.i2 alkoxy, (f) carboxyl, (g) C1.12 alkoxy-carbonyl, (h) 
nitro, (1) amino, (j) carbamoyl, or <k) alkanoyl, 

(3) halogen 

(4) cyano, 

(5) hydroxyl which may be acylated with (a) Ci.i2 

25 alkanoyl, (b) C«.i4 arylcarbonyl or (c) €7,19 aralkanoyl, 

(6) alkoxy, 

(7) Ce.i4 aryloxy which may be substituted with (a) Ci.^ 
allcyl, (b) C3.S cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) Ci^ alkoxy, (g) carboxyl, (h) C^.g alkoxy- 

30 carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
Ci.s alkanoyl, 

(8) carboxyl, 

(9) Cj.i2 alkoxy-carbonyl, 

(10) nitro. 
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(11) carbamoyl which may be substituted with Ci.a 
alkyl, 

<12) Ci.12 alkanoyl, 

(13) C«.i* aryl which may be Bubstituted with (a) C,^ 

S alkylr (b) C,^ cycloalkyl, (c) halogen, (d) cyano, (e) 
hydroxyl, (f) C^^ alkoxy, (g) carboxyl, (h) Cue alkoxy- 
carbonyl, (i) nitro, (j) amino, (k) carbamoyl or (1) 
alkanoyl, 

(14) Cfi.u arylcarbonyl which may be substituted with 
10 (a) Cj.6 alkyl, (b) Cj,, cycloalkyl, (c) halogen, (d) 

cyano, (e) hydroxyl, (f) C,^ alkoxy, (g) carboxyl, (h) 
Ci^ alkoxy-carbonyl, (i) nitro, (J) amino, (k) 
carbamoyl or (1) Ci.e alkanoyl, 

(15) a 3- to B-membered heterocyclic group containing 1 
15 to 4 hetero-atoms selected from nitrogen, oxygen and 

sulfur, or a condensed heterocyclic group thereof with 
a 6- to 8-membered carbocyclic group or a heterocyclic 
group, which may be substituted with (a) alkyl, (b) 
C,^ cycloalkyl, (c) halogen, (d) cyano, (e) hydroxyl, 
20 (f) C,.6 alkoxy, (g) carboxyl, (h) Ci.« alkoxy>carbonyl , 
(i) nitro, (j) amino, (k) carbamoyl or (1) Ci., 
alkanoyl , 

(16) -NR'*R*', wherein r'' and r"' have the same meanings 
as defined above, 

25 (17) C,.i2 alkyl thio which may be substituted with (a) 
Cj.a cycloalkyl, (b) halogen, (c) cyano, (d) hydroxyl, 
(e) Ci.12 alkoxy, (f) carboxyl, (g) C^.^ alkoxy-carbonyl, 
(h) nitro, (i) amino, (J) carbamoyl, or (k) Ci.u 
alkanoyl, 

30 (18) Ci.« alkylsulfinyl which may be substituted with 
(a) C3_« cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) Ci.u alkoxy, (f) carboxyl, (g) C,.i2 
alkoxy-carbonyl, (h) nitro, (i) amino, (j) carbamoyl, 
or (k) Ci.]2 alkanoyl. 
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(19) Cx.x2 alkylsulfonyl which may be substituted with 
(a) C3.8 cycloalkyl, (b) halogen, (c) cyano, (d) 
hydroxyl, (e) alkoxy, (f) carboxyl, (g) Ci.,2 
alkoxy-carbonyl , (h) nitro, (i) amino, (J) carbamoyl, 

5 or (k) alkanoyl, 

(20) arylthio which may be substituted with (a) C,. 
J alkyl, (b) Cj.b cycloaikyl, (c) halogen, (d) cyano, 
(e) hydroxyl, (f) alkoxy, <g) carboxyl, (h) Cj.s 
alkoxy-carbonyl, (i) nitro, (j) amino, (k) carbamoyl or 

10 (1) Ci^ alkanoyl, 

(21) arylBulfinyl which may be substituted with 
(a) alkyl, (b) Cj_8 cycloaikyl, (c) halogen, (d) 
cyano, (e) hydroxyl, (f) C|.( alkoxy, (g) carboxyl, (h) 

alkoxy-carbonyl , (i) nitro, (j) amino, (k) 
15 carbamoyl or (1) alkanoyl, or 

(22) Cfi.t4 arylsulfonyl which may be substituted with 
(a) C|.« alkyl, (b) C3.8 cycloaikyl, (c) halogen, (d) 
cyano, (e) hydroxyl , (f) Ci.^ alkoxy, (g) carboxyl, (h) 
Ci^ alkoxy-carbonyl, (i) nitro, (j) amino, (k) 

20 carbamoyl or (1) C^.^ alkanoyl; m represents 0, 1, or 2. 

[Industrial Application) 

Compound B, particularly compound A, has excellent 
inhibitory activities of IL-6 activity and NO 

25 production of NOS inducible cells and low toxicity. 

Therefore, it can be used as a safe inhibitor of IL-6 
activity or NO production in human and other mammalian 
animals (e.g. mouse, rat, guinea pig, rabbit, dog, cat, 
bovine, swine, sheep, monkey, chinqpanzee, etc.)- 

30 Furthermore, compound B can be safely used as a drug, 
for example a prophylactic and a therapeutic drug for 
llr* 6 -associated diseases, namely heart diseases such as 
rayocardiopathy, cardiac hypertrophy, myocardial 
infarction, angina pectoris, etc., various autoimmune 

35 diseases such as chronic rheumatoid arthritis, systemic 
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lupus erythematosus, systemic scleroderma, rheumatic 
fever, polymyositis, periarteritis nodosa, Sjfigren's 
syndrraie, Behcet's disease, Castleman's disease, 
autoimmune hemolytic anemia, etc., inflammatory 
5 diseases such as mesangial proliferative nephritis, IgA 
nephritis, lupus nephritis, osteoporosis, amyloidosis, 
bronchial asthma, atopic dermatitis, psoriasis, 
pleurisy, ulcerative colitis, atherosclerosis, active 
chronic hepatitis, alcoholic cirrhosis, gout, various 

10 types of encephalitis, etc^, or diseases accompanied by 
granuloma such as multiple myeoloma, atrial myxoma, 
renal carcinoma, pulinonary adenocarcinoma, malignant 
mesothelioma, ovarian cancer, cancerous cachexia, etc. 
or NO-associated diseases, for example, 

15 atherosclerosis, myocarditis, myocardiopathy, ischemic 
brain disorder, Alzheimer '^^s disease, multiple 
sclerosis, septicemia, rheumatoid arthritis, 
osteoarthritis, gastric ulcer, duodenal ulcer, 
ulcerative colitis, diabetes, glomerulonephritis, 

20 osteoporosis, pneumonia, hepatitis, graft rejection, 

pain, etc., in human and other mammalian animals (e.g. 
mouse, rat, guinea pig, rabbit, dog, cat, bovine, 
swine, sheep, monkey, chimpanzee, etc.). 

For use as a drug, compound B can be administered, 

25 either alone or in mixture with a pharmacologically 
acceptable carrier, exciplent, or diluent, orally in 
such dosage forms as tablets, capsules, granules, 
powders, etc. or parenteral ly in such dosage forms as 
Injections, among other forms. 

30 For the manufacture of oral dosage forms, taking 

tablets as an example, binders (e.g hydroxypropyl* 
cellulose, hydroxypropylmethylcellulose, macrogols, 
etc . ) , dls integrators (e.g. s tarch , 

carboxymethylcellulose calcium, etc.), exclpients (e.g. 
35 lactose, talc, etc.), and lubricants (e.g. magnesium 
stearate, talc, etc.) can be suitably formulated. 
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For the manufacture of parenteral products, taking 
an injection as an example, an aqueous medium (e«g. 
distilled water), isotonic solutions (e.g. saline. 
Ringer's solution), isotonizing agents (e.g. glucose, 
5 D-8orbltol, D*mannitol, sodium chloride, etc.)/ stabi- 
lizers (e.g. human serum albumin etc.), antiseptics 
(e.g. benzyl alcohol, chlorobutanol , methyl p- 
hydroxybenzoate , propyl p-*hydroxybenzoate , phenols, 
etc.), buffers (e.g. phosphate buffer, aodium acetate 
10 buffer, etc.), and local anesthetics (e.g. benzalkonium 
chloride, procaine hydrochloride, etc.) can be suitably 
formulated. 

The daily dosage of compound B depends on various 
factors such as species of mammals, diseases, clinical 

15 condition, etc. For the usual daily oral dosage, about 
1-100 mg, preferably about 1-50 mg, per kg body weight 
of both human and mammalian animals, is administered in 
1-3 divided doses. For administration by routes other 
than peroral, about 0.1^10 mg, preferably about 0.1-5 

20 mg, per kg body weight is administered once daily. 

The following reference examples, examples, and 
experimental examples are intended to describe the 
present invention In further detail and should by no 
means be construed as defining the scope of the 

25 invention. 

The compounds obtained in Reference Examples and 
Examples are shown in Table 4 - Table 25. The IR 
spectra were recorded by the liquid film method or the 
KBr disk method. In the table, Ph represents phenyl. 



30 



wo 97/24340 



PCT/JP96Ae857 



[Reference Example 1] 

3 , 3-Dlchloro-2-hexanoylaniinoacrylonltrile 

In accordance with the method of Matsiimura et al» 

[Chem. Pharro. Bull., 2A/ 924, (1976)], 50-0 g of 2- 
5 ainino-3,3-dichloroacrylonitrile was reacted with 84.9 g 

of hexanolc anhydride using 0.5 ml of concentrated 

sulfuric acid as an acid catalyst to provide 81.4 g of 

the title compound as crude crystals. 

^H-NMR (CDCI3) 65 0.91 (t, J=7.0 Hz, 3H), 1.25-1.45 (m, 
10 4H), 1.55-1.85 (in, 2H) , 2.35 (t, J»7-5 Hz, 2H) , 

6.83 (bs, IH) . 

In the seune manner, the compound of Reference 
Example 5 was synthesized. 
[Reference Example 2] 

IS 2-Benzoylamino-3 , 3-dichloroacrylonitrile 

In 100 ml of dichloromethane was dissolved 5.00 g 
of 2-amino-3,3-dichloroacrylonitrile, and under ice-* 
cooling, 5.64 g of benzoyl chloride and 5.36 g of 
anhydrous altuninum chloride were added in the order 

20 mentioned. The mixture was stirred at O^C for 1 hour. 
This reaction mixture was diluted with 200 ml of water 
and extracted with 3 portions of dichloromethane. The 
combined extract was dried and concentrated and the 
residue was purified by column chromatography (silica 

25 gel; eluent: dichloromethane) and recrystallized from 

dichloromethane/n-hexane to provide 4.45 g of the title 
coii^mund. 

^H-NMR (CDCl,) 8s 7.43-7.70 (m, 4H), 7.84 (d, 2H) . 
Elemental analysis (%) (for CioHcNjOCls) 
30 Calcd.: C, 49.82; H, 2.51; N, 11.62 

Found : C, 49.97; H, 2.27; N, 11.70 
In the same manner, the compounds of Reference 
Examples 3 and 4 were synthesized. 
[Reference Example 6] 
35 3 , 3-Dichloro-2-roethoxycarbonylaminoacrylonitrile 

To 200 ml of methyl chloroformate was added 20.0 g 
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of 2-ainino*3r 3-dichloroacrylonitrlle and the mixture 
was refluxed for 48 hours. After completion of the 
reaction, the reaction mixture was concentrated under 
reduced pressure and the residue was recrystallized 
5 from ethyl acetate/n*-hexane to provide 23.7 g of the 
title compound. 

^H-NMR (CDCI3) 8: 3.83 (s, 3H) , 6.26 (bs, IH) . 

Elemental analysis (%) (for C5H4N2O2CI2) 

Calcd.: C, 30.80? 2.07; N, 14.37 
10 Pound I C, 30.71? H, 2.14; 14.30 

[Reference Example 7] 

Butyl N ' - ( l-cyano-2 , 2-dichlorovinyl ) ureidoacetate 
In the same manner as Reference Example 2, 20.37 g 

of anhydrous aluminum chloride was permitted to act 
15 upon 20.92 9 of 2-amino-3, 3-dichloroacrylonitrile and 

24.0 g of butyl isocyanatoacetate to provide 23.6 g of 

the title compound. 

^H-NMR (CDCI3) 6: 0.94 (t, 3H) , 1« 25-1. 48 (m, 2H), 

1.56-1.73 (m, 2H), 4.05 {d, 2H), 4.17 (t, 2H) , 
20 6-12 (t, IH), 7.21 (bs, IH) . 

Elemental analysis (%) (for CioHjjNjOjClj) 

Calcd. 8 C, 40.83? 4.45? N, 14.29 
Found : C, 40.64? H, 4.55? N, 14.25 

[Reference Example 8] 
25 2-Acetylamino-3 , 3-bi8 (pentylthio) aery lonit rile 

According to the method of Hatsumura et al. [Chem. 

Pharm. Bull., 21/ 948, (1976)], 2.00 g of 2- 

acetylamino-3,3-dichloroacrylonitrile was reacted with 

2.56 g of pentanethiol to provide 3.44 g of the title 
30 compound. 

^H--NMR (CDCI3) 6: 0.90 (t, J=7 . 3 Hz, 6H)r 1.15-1.50 (m, 
8H), 1.50-1.75 (m, 4H), 2.14 (s, 3H) , 2.B5 (t, 
J=7.4 Hz, 2H)r 2.91 (t, J=7.5 Hs, 2H) , 7.30 (bs, 
IH) . 

35 Elemental analysis (%) (for C|5H2eN20S2) 

Calcd. s C, 57.28? H, 8.33? N, 8.91 
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Found : C, 57-06? 8.36; 8.67 
In the same manner, the compounds of Reference 
Examples 9-13 and 16 were synthesized. 
[Reference Example 14] 
5 3 , 3-Bis (methyl thio ) -2- 

chloroacetylamlnoacrylonltrlle 

To a solution of 2-aroino-3,3-bis(methyi- 
thio)acrylonitrile (3 .98 g) in 100 liil of 
dichloromethane was added 7.39 g of chloroacetyl 
10 chloride and the mixture was stirred under ice-cooling 
for 10 minutes. Then, 8.72 g of aluminum chloride was 
added and the mixture was further stirred at room 
temperature for 1 hour. To this reaction mixture was 
added iced water to stop the reaction and the organic 
15 layer was washed with 3 portions of cold water. The 
organic layer was dried and concentrated and the 
residue was purified by column chromatography (silica 
gel; eluents ethyl acetate/n-hexane = 3/1) and 
recrystallised from dichloromethane/n-hexane ( 1 x 2 ) to 
20 provide 8. 86 g of the title compound. 

^-NMR (CDCI3) St 2.47 (s, 3H), 2.48 (s, 3H), 4.17 (s, 

2H), 8.23 (bs, IH). 
Elemental analysis (%) (for C7H9N2OS2CI) 

Calcd.: 35.51; 3.83; 11.83 

Found : 35.33; 3.74; N, 11.68 

In the same manner, the compound of Reference 
Example 15 was synthesized. 
[Reference Example 17). 

2-Methyl-5-pentylthio-4*-oxazolecarbonitrile 
According to the method of Matsumura et al. [Chem. 
Pharm. Bull., 21f 924, (1976)}, 6.98 g of silver 
carbonate was permitted to act upon 2-acetylamino*3,3- 
bis(pentylthio)acrylonitrile to provide 1.25 g of the 
title compound. 

^H-NHR (CDCI3) 6: 0.91 (t, J=7.2 Hz, 3H) , 1.24-1.52 (ro, 
4H), 1.67 (qin, J»7.0 Hz, 2H), 2.50 (6, 3H) , 2.99 
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(t, J-7.2 Hz, 2H). 

Elemental analysis (%) (for CioHj^NzOS) 

Calcd.s C, 57.11; H, 6.71? N, 13.32 
Pound 8 C, 56.98; H, 6.72; N, 13.34 
5 In t.he same manner, the compounds of Reference 

Examples 18-21 and 23-26 were synthesized. 

[Reference Example 27) 

2-Hethyl-5-phenethylthio-4-oxazolecarbonitrile 
To a solution of phenethylmercaptan (0.98 g) in 20 
10 ml of ethanol was added 0.41 g of sodium ethoxide and 
the mixture was stirred at room temperature for 15 
minutes. The resulting solution was added gradually to 
a solution of 2-methyl-S-methylsulfonyl-4-oxazolecarbo- 
nitrile (1.0 g) in 20 ml of ethanol and the mixture was 
15 stirred at room temperature for 2.5 hours. The solvent 
was then distilled off and the residue was dissolved 
with ethyl acetate and washed with water to remove the 
salt. The organic layer was dried and concentrated to 
recover a yellow oil. This oil was purified by column 
20 chromatography (silica gel; eluentt ethyl acetate/n- 

hexane = 1/10) to provide 1.13 g of the title compound. 
'h-NMR (CDCI3) Ss 2.45 (s, 3H), 2.99 (t, J=7.5 Hz, 2H) , 

3.25 (t, J-7.5 Hz, 2H), 7.15-7.35 (m, 5H) . 
Elemental analysis (%) (for CwHjaNjOS) 
25 Calcd.« C, 63.91; H, 4.95; N, 11.47 

Found s C, 63.89; H, 4.93; N, 11.44 
in the same manner, the compounds of Reference 
Examples 30, 31, 53, 72, 85-103, 107, and 110 were 
synthesized. 
30 [Reference Example 28] 

2-Methyl-5- { 3-phenylpropylthio) -4- 
oxazolecarbonitrile 

To 0.93 g of the 2-methyl-5-methylsulfonyl-4- 
oxazolecarbonitrile synthesized in Example 1 was added 
35 20 ml of methanol and the mixture was heated to provide 
a solution. To this solution was added 1.32 g of 
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sodium sulfide nonahydrate. Then, 1.0 g of l-bromo-3- 
phenyl propane was added and the mixture was stirred at 
50*C for 2 hours. Then, 100 ml of ethyl acetate was 
added and the mixture was washed with two 50 ml 
5 portions of water. The organic layer was dried and 
concentrated and the residue was purified by column 
chromatography (silica gel; eluent: ethyl acetate/n- 
hexane « 1/3) to provide 0.72 g of the title compound. 
^H-NMR (CDCI3) Ss 1.96 (t, 2H), 2.47 (s, 3H) , 2.77 (t, 
10 2H), 2.96 (t, 2H), 7.15-7.32 (m, 5H) . 

Elemental analysis <%) (for CJ4H14N2O6) 

Calcd.: C, 65.09; H, 5.46? N, 10.84 
Found ; 65.12; H, 5.52; N, 10.74 

In the same manner r the compounds of Reference 
15 Examples 29, 32-52, and 75-81 were synthesized. 
[Reference Example 54] 

5 -Me thyl thio-* 2 - tr if luorome thyl -4 - 
oxa zolecarbonitr i 1 e 

In 60 ml of N,N-dimethylf ormamide was dissolved 
20 5.8 g of 3,3-dichloro-2- 

trif luoroacetylaminoacrylonitrile. Then, a solution of 
12.5 g sodium sulfide nonahydrate in B ml water was 
added dropwlse with ice-cooling and the mixture was 
stirred for 30 minutes. Then, 7.5 g of methyl iodide 
25 was added and the mixture was stirred with ice-cooling 
for another 30 minutes. This reaction mixture was 
diluted with 200 ml of water and extracted with two 200 
ml portions of ethyl acetate. The combined ethyl 
acetate layer wias washed with 100 ml of water, dried, 
30 and concentrated and the residue was purified by column 
chromatography (silica gel; eluent: ethyl acetate/n- 
hexane » lz3) to provide 4.98 g of the title compound. 
hi-HMR (CDCI3) 8z 2.75 (S, 3H) 
Elemental analysis (%) (for C^HsNjOSF}) 
35 Calcd.: C, 34.62; H, 1.45; N, 13.46 

Found : C, 34.51; H, 1.44; N, 13.17 
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In the same manner, t.he compounds of Reference 
Examples 22 and 55-60 were synthesized. 
(Reference Example 61] 

5 -Methyl thio- 2 «-phthal imidome t hy 1 - 4 - oxa zole - 
5 carbonitrlle 

To a solution of 2-chloromethyl«S-methylthio-4- 
oxazolecarbonitrile (0.20 g) In 20 ml of HrN- 
dimethyl formamide was added a solution of potassium 
phthalimide (0.22 g) in 10 ml of N,N-dime thy 1 formamide 
10 gradually and the mixture was stirred at room 

temperature for 2 hours* This reaction mixture was 
diluted with 100 ml of water and extracted with 3 
portions of ethyl acetate. The combined extract was 
dried and concentrated and the residue was purified by 
15 column chromatography (silica gel; eluent: ethyl 

acetate /n-hexane = 2/5) to provide 0.23 g of the title 
compound • 

^H-NMR (CDCl}) Bi 2.61 (s, 3H), 4.97 (s, 2H) , 7.75-7.85 
(n, 2H}, 7.85-7.98 (m, 2R) . 
20 Elemental analysis (%) (for C14H9N3O3S) 

Calcd.x C, 56.18; H, 3.03; N, 14.04 
Pound : 56.01? H, 3.02; 13.72 

[Reference Example 62] 

4 -Hydroxymethy 1 - 2 -me t hy 1 - 5 -me t hy 1 thiooxa z o 1 e 
25 In 25 ml of dry tetrahydrof uran was dissolved 2.00 

g of the methyl 2-methyl-5-methylthio-4- 
oxazolecarboxylate synthesized in Reference Example 26, 
followed by addition of 0.34 g of lithium aluminum 
hydride in small portions under ice-cooling. The 
30 mixture was stirred under ice-cooling for 2 hours and, 
then, 0.34 ml of water, 0.34 ml of 15% aqueous sodium 
hydroxide solution, and 1 ml of water were successively 
added. The mixture was stirred for 30 minutes and 
filtered to remove insolubles. The filtrate was 
35 concentrated and the residue was purified by column 

chromatography (silica gel; eluent: ethyl acetate) to 
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provide 0*73 g of the title compound. 

^H-NMR (CDCI3) S: 2.37 {s, 3H), 2.46 (s, 3H) , 3.25 (bs, 

IH), 4.57 (d, J=4.2 Hz, 2H) . 
Elemental analysis (%) (for C^H^NOjS) 
5 Calcd.s 45.27; 5.70; 8.80 

Pound : 45.42; H, 5.61; 8.79 

In the saine manner « the compound of Reference 
Example 67 was synthesized. 
[Reference Example 63] 
10 2-Methyl-5-methylthio-4-oxazolylmethyl benzoate 

In 10 ml of dichloromethane was dissolved 0.360 g 
of the 4-hydroxymethyl-2-methyl-5-methylthiooxazole 
synthesized in Reference Example 62 as well as 0.380 g 
of benzoyl chloride. To this solution under ice- 
15 cooling was added dropwise a solution of triethylamine 
(0.310 g) in dichloromethane (1 ml), and the mixture 
was stirred at room temperature overnight. To this 
reaction mixture was added an aqueous solution of 
sodium hydrogen carbonate and the mixture was extracted 
20 with two portions of dichloromethane. The combined 

extract was dried and concentrated and the residue was 
purified by column chromatography (silica gel; eluents 
ethyl acetate/n-hexane = 1:2) to provide 0.533 g of the 
title compound. 

25 ^H-HMR (CDCI3) 6< 2.40 (s, 3H) , 2.4B (s, 3H) , 5.27 (s, 
2H), 7.42 (t, J=7.5 Hz, 2H), 7.55 (t, J^7.5 Hz, 
IH), 8.07 (d, J»7.5 Hz, 2H) . 
Elemental analysis (%) (for C13HJ3NO3S) 

Calcd.s C, 59.30; H, 4.98; N, 5.32 
30 Found : C, 59.23; H, 5.11; N, 5.28 

(Reference Example 64] 

< A) 4- ( 4**Chlorophenyloxymethyl ) -2 -methyl-5-methyl thio- 
oxazole 

{B) 4-(5-Chloro-2--hydroxyphenylmethyl) -2-methyl-5- 
35 methylthiooxazole 

In 20 ml of dry tetrahydrofuran was dissolved 
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0.606 g of the 4>hydro3cyinethyl-2-inethyl>5<- 
me-thylthiooxazole synthesized in Reference Example 62 
as well as 0.636 g of p-chlorophenol and 1.50 g of 
triphenylphosphine . Then, 0.995 g of diethyl 
S azodicarboxylate was added dropwise under ice>cooling. 
The mixture was stirred under ice-cooling for I hour 
and then, concentrated. The residue was 
chromatographed columnwise twice (silica gel; 1st run = 
ethyl acetate/n-hexane = 1/2, 2nd run « 
10 dichloromethane) to provide 0.213 g (oil) of title 

compound (A) and 0.449 g (solid) of title compound (B) . 

(B) was recrystallized frtmi dichloromethane/n- 
hexane . 

(A) *H-NMR (CDCI3) 61 2.37 (8, 3H) , 2.47 (s, 3H) , 4.93 
15 (s, 2H), 6.95 (d, J=6.8 Hz, 2H) , 7,23 (d, J=6.8 

Hz, 2H). 

(B) 'h-NMR (CDClj) 6: 2.34 (s, 3H) , 2.43 (s, 3H), 3.80 

(8, 2H), 6.89 (d, J-9.0 Hz, IH) , 7.10 (m, 2H) , 
9.66 (s, IH). 
20 Elemental analysis (%) (for CijHuNOjSCl ) 
Calcd.t C, 53. 43^ H, 4.48? N, 5.19 
Pound t C, 53.01; H, 4.39; N, 4.94 
(Reference Example 65] 

4 -Bromomethyl- 2 -ii^thyl-5 -methyl t hi ooxazole 
25 In 25 nl of dry tetrahydrofuran was dissolved 1.76 

g of the 4-hydroxymethyl-2-methyl-5-methylthiooxazole 
synthesized in Reference Example 62 as well as 4.37 g 
of triphenylphosphine. After ice-cooling, 4.05 g of 
carbon tetrabroroide was added and the mixture was 
30 stirred under ice-cooling for 1.5 hours. The insoluble 
matter was filtered off and the filtrate was 
concentrated. The residue was purified by column 
chromatography (silica gel; eluent: ethyl acetate/n- 
hexane - li2) to provide 1.95 g of the title compound. 
'h-MMR (CDCI3) S: 2.39 (s, 3H) , 2.46 (s, 3H) , 4.41 (s, 
2H) . 



35 
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[Reference Example 66) 

Butyl 4-(2-i!iethyl-5^inethylthiooxa2olyl) ketone 

In a dry Ice^ethanol bath, 2.1 ml of 1.6M n-butyl- 
llthium-n-hexane was added to a solution of 2-methyl-5- 
5 methylthlo-4-oxa«olecarbonitrile (1.0 g) in 10 ml of 
N,N>dimethylfoxinamide under nitrogen atmosphere with 
stirring. The temperature was then increased to room 
temperature in 1.5 hours, after which the mixture was 
further stirred for 10 minutes. The solvent was then 
10 distilled off and the residue was purified by column 
chromatography (silica gel; eluentt ethyl acetate/n- 
hexane = 1/9) to provide 0.23 g of the title compound. 
*H-HMR (CDCI3) 6» 0.93 (t, J=7.2 Hz, 3H) , 1.38 (m, 

J»7.4 Hz. 2H), 1.67 (qin, J=7 . 4 Hz, 2H) , 2.49 (s, 
i5 3H), 2.56 (8, 3H), 1.67 (t, J=7.5 Hz, 2H) . 

Elemental analysis (%) (for CjoHuNOzS) 

Calcd.s C, 56.31; H, 7.09; N, 6.57 

Found : C, 56.16; H, 7.04; H, 6.86 
[Reference Example 68] 

20 4-Chloromethyl-2-methyl-5-phenylthiooxasole 

In 50 ml of chloroform was dissolved 3.02 g of the 
4 -hydroxymethyl - 2 -methyl- 5-phenylthiooxazole 
synthesized in Reference Example 67. Under ice- 
cooling, 3.24 g of thionyl chloride was added dropwise 

25 and the mixture was stirred under ice-cooling for 0.5 
hour. The reaction mixture was then concentrated and 
the residue was purified by column chromatography 
(silica gel; eluents ethyl acetate/n>hexane = 1/2) to 
provide 2.25 g of the title compound. 

30 *H-IIMR (CDCI3) St 2.47 (s, 3H) , 4.55 (S, 2H) , 7.17-7.33 
(m, 5H). 

Elemental analysis (%) (for C,jH,oNOSCl) 

Calcd.r C, 55.11; H, 4.20; N, 5.84 
Pound ! C, 54.85; H, 4.12; M, 6.10 
35 [Reference Example 69] 

2 -Methyl -5 -phenyl thio- 4 -oxazo ly lace toni tr i 1 e 
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In 7 ml of dimethyl sulfoxide was dlBBolved 1.00 g 
of the 4-chloromet:hyl-2«-methyl-5-phenylthiooxazole 
synthesized in Reference Example 68, followed by 
addition of 0.31 g of sodium cyanide, and the mixture 
5 was stirred at room temperature overnight. The 

reaction mixture was poured in aqueous sodium chloride 
solution and extracted with 3 portions of ethyl 
acetate. The combined extract was dried and 
concentrated and the residue was purified by column 
chromatography (silica gel; eluents ethyl acetate/n- 
hexane - 1/2) to provide 0.656 g of the title compound. 

*H-HMR (CDCla) Sj 2*48 (s, 3H) , 3.68 (s, 2H), 7.19-7.34 
(m, 5H). 

Elemental analysis (%} (for CijHxoNsOS) 

Calcd.: C, 62.59; H, 4.38; N, 12.16 
Found 5 C, 62.32; H, 4.39; N, 11.93 
[Reference Example 71] 

N<-i&obutyl- ( 4->cyano--2-methyl-S*oxaKOlyl ) thio- 
acetamide 

In 16 ml of dichloromethane was dissolved 0.79 g 
Of the (4-cyano-2-methyl-5-oxazolyl)thioglycolic acid 
synthesized in Reference Example 70 and, then under 
ice-cooling, 0*60 g of 1-hydroxybenzotriazole (HOBt), 
0-84 g of l*ethyl-3-(3«*dimethylaminopropyl)carbodiimide 
hydrochloride (W8CD-HC1), and 0.32 g of isobutylamine 
were added in that order. The mixture was stirred for 
1 hour, after which it was concentrated under reduced 
pressure. The residue was purified by column chromato- 
graphy (silica gel; eluent: methanol/chlorof orm = 1/50) 
to provide 1.00 g of the title compound. 
^H-NMR (CDCla) 6: 0.92 (d, 6H) , 1.84 (m, IH) , 2.50 (s, 

3H), 3.14 (t, 2H), 3.65 (s, 2H) , 6.55 (broad, IH) . 
Elemental analysis ( % ) ( for CiiHj^NjOjS ) 

Calcd.: C, 52.15; H, 5.97; N, 16-59 
Found : C, 50,34; H, 5.84; N, 15.77 
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In the same manner, the compound o£ Reference 
Example 74 was synthesized. 
[Reference Example 82) 

4 -Cyano - 5 -methyl thio- 2 - oxazolecarbohydr a 2 i de 
5 In 30 ml of methanol was dissolved 1.49 g of the 

methyl 4-cyano--5-methylthio-2-oxasolecarboxylate 
synthesized as in Reference Example 54. To this 
solution was added 1.87 g of hydrazine hydrate at room 
temperature. The mixture was stirred at room 
10 temperature for 1 hour and the crystals that formed 

were harvested by filtration and dried to provide 0.77 
g of the title compound. 

^H-NHR (CDCI5) 6: 2.74 (s, 3H) , 4.09 (s, 2H), 8.11 <s, 
IH). 

15 Elemental analysis (%) (for CeHeN^OzS) 

Calcd.: C, 36.36; H, 3.05; N, 28.27 
Found 3 Ci 36.28; H, 3.06; N, 28.32 
[Reference Example 83] 

4- Cyano-N' -f onnyl-5-roethylthio-2- 
20 oxazolecarbohydrazide 

In 15 ml of formic acid was dissolved 1.18 g of 
the 4-cyano-5-^methylthio^2-oxazolecarbohydrazide 
synthesized in Reference Example 82 and the mixture was 
refluxed for 1 hour. This reaction mixture was 
25 concentrated to dryness under reduced pressure and 50 
ml of methanol was added to the residue, whereupon 
crystals separated out. This crystal crop was 
harvested by filtration and dried to provide 0.53 g of 
the title cranpound. 
30 h^^HISR (CDCI3) St 2.75 (s, 3H), 8.12 (s, IH) , 10.2 (s, 
IH), 11.1 (6, IH). 
Elemental analysis (t) (for C7H(N403S) 

Calcd.s C, 37.17; H, 2.67; H, 24.77 
Found : C, 37*09; H, 2.66; N, 24.79 
35 [Reference Example 84] 

5- Methylthio-2- ( 2- [ 1 , 3 , 4 J «-oxadiazolyl ) -4-oxazole- 
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To 1.12 g of the 4*cyano-N'-£omiyl--5--niethylthio-2- 
oxazolecarbohydrazide syntihesized in Reference Example 
83 was added 250 ml of xylene and following addition of 
5 0.7 g of phosphorus pentoxide, the mixture was refluxed 
for 3 hours with the dehydration by a Soxhlet's 
apparatus packed with molecular sieve 3A. The reaction 
mixture was distilled under reduced pressure. The 
ethyl acetate-soluble fraction was purified by column 

10 chromatography (silica gel; eluents ethyl acetate/n- 

hexane « 1/2) to provide 0.17 g of the title compound. 
^H-NNR (CDCls) Bi 2.80 (s, 3H), 8.63 (S, IH) . 
Elemental analysis (%) (for CyH^N^OjS) 

Calcd.s Cr 40.38; 1.94; N, 26.91 

15 Found s C, 40.08; H, 1.98; N, 26.80 

[Reference Example 105) 
N-4- [ 5- ( 4-cyano-2-^ 
methyloxazolyl ) thio ]phenylmethanesulf onamide 

In 10 ml of pyridine was dissolved 0.6 g of the 5- 

20 (4-aminophenylthio)-2-methyl-4-oxazolecarbonitrile 
synthesized in Reference Example 103, followed by 
addition of 0.39 g of methanes ulfonyl chloride, and the 
mixture was stirred at room temperature for 7 hours. 
The pyridine was then distilled off under reduced 

25 pressure and the residue was dissolved in 50 ml of 

chloroform and washed with two 50 ml portions of water. 
The organic layer was dried and concentrated and the 
residue was purified by column chromatography (silica 
gel; eluent: chloroform/ethyl acetate = 10/1) and 

30 recrystallized from n-hexane-toluene to provide 0.62 g 
of the title compound. 

'h-MMR (CDCI3) 6: 2.48 (s, 3H)^ 3.06 (s, 3H) , 6.83 (b, 

IH), 7.20-7.28 (m, 2H), 7.50-7.56 (m, 2H) . 
Elemental analysis (%} (for C12H1XN3O3S2) 
35 Calcd.i C, 46.59; H, 3.58; 13.58 

Found 8 C, 46.65; 3.48; 13.55 
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In the same manner, the compound of Reference 
Example 106 was synthesized. 
(Reference Example ill] 

[ 5- ( 4-cyano-2«methyloxazolyl ) thio] phenyl ' - 
5 propyl urea 

In 20 ml of chloroform was dissolved 0.5 g of the 
5- ( 3-aminophenylthio ) -2^methyl^4-oxazolecarbonitrile 
synthesized in Reference Example 110 as well as 0.84 g 
of n--propyl isocyanate. To this solution was added 

10 0.04 g of aluminum chloride and the mixture was stirred 
at room temperature for a day. This reaction mixture 
was concentrated under reduced pressure and the residue 
was purified by column chromatography (silica gel; 
eluent: dichloromethane/n-hexane/ethyl acetate = 2/2/1) 

15 and recrystallized f rom toluene to provide 0-57 g of 
the title compound. 

'h^HMR {CDCI3) fi« 0.97 (t, 3H), 1.54-1.65 (m, 2H) , 2.46 
(8, 3H), 3.26 (dt, 2H), 5.12 (b, IH), 6.96*7.68 
(m, 4H), 8.29 (dd, IH) . 
20 Elemental analysis (%) (for Ci^2eN402S) 

Calcd.: 56.95; 5.10; 17.71 

Found : C, 56.98; H, 5.06; H, 17.78 
In the same manner, the compounds of Reference 
Examples 104, 108, and 109 were synthesized. 
25 [Example 1] 

2--Ilethyl-5-methyl8ulfonyl*4-oxazolecarbonitrile 
. To 400 ml of chloroform was added 10.0 g of 2-- 
roethyl-5-methylthio«4-oxazolecarbonitrile. Then, 28.0 
g of m-chloroperbenzoic acid was added under ice- 

30 cooling and the mixture was stirred at room temperature 
for 2 hours and then, refluxed for 4 hours. This 
reaction mixture was washed with 2 portions of 10% 
aqueous sodium thiosulfate solution and 3 portions of 
saturated aqueous NaHCOj solution. The organic layer 

35 was dried and concentrated and the residue was washed 

with diethyl ether and dried in vacuo, whereby 9.8 g of 
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the title compound was obtained as crude crystals . A 

portion of this crude crystal crop was recrystallized 

from toluene to provide a pure product; 

'h^NMR {CDCI3) 8s 2.65 (s, 3H), 3.30 (s, 3H) . 
5 Elemental analysis (%) (for C^HcNsOjS) 

Calcd.: C, 38.71; H, 3.25; N, 15.05 
Found : C, 39.16; H, 3.31; H, 14.59 
In the same manner, the compounds of Examples 2* 

19, 21-55, 65, 75-78, 84-86, 99, 100, 116, 117, 119- 
10 121, 123, 125-128, 130, 142-146, 148-154, 157, 159, 

160, 162, 164, 165, 167, 181-183, and 185-187 were 

synthesized. 

[Example 20] 

5-Methyl8ulfonyl-2-phenyl-4-oxazolecarboxamide 
15 To a solution of 5--methylthio-2'-phenyl-4- 

oxasolecarboxamide (0.13 g) in 5 ml of acetic acid was 
added a mixture of 30% hydrogen peroxide (0.23 g)- 
acetic acid (25 ml) and the whole mixture was stirred 
on an oil bath at 70''C for 7 hours. After 0.5% aqueous 
20 sodium thiosulfate solution was added, the reaction 

mixture was extracted with 200 ml of ethyl acetate and 
the extract was dried and concentrated. The residue 
was recrystallized from methanol to provide 0.10 g of 
the title compound. 
25 'h-NMR (DMSO-de) Ss 2.52 (s, 3H) , 7.58-7.88 (m, 4H) , 
7.97 (bs, 2H), 8«06-8.18 (m, 2H) . 
Elemental analysis (%) (for CuH^oNsO^S) 

Calcd.: C, 49.62; H, 3.79; N, 10.52 
Found J C, 49.48; H, 3.54; N, 10.65 
30 [Example 56] 

(A) 5-Methyl8ulfonyl-2-(4-nitrobenzyl}--4-oxazole- 
carbonitrile 

(B) 5-Methylsulfonyl-2-(2-nitrobenzyl)-4-oxazole- 
carbonitrile 

35 To a solution of sodium nitrate (0.39 g) in 6 ml 

of concentrated sulfuric acid was added 1.01 g of 2- 
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benzyl-S-methylBulfonyl-A-oxazolecarbonitrile 
portionwise with stirring and ice-cooling. After 1 
hour of stirring under ice-cooling, the reaction 
mixture was diluted with 50 g of iced water and 
extracted with 3 portions of dichloroine thane. The 
combined extract was dried and concentrated and the 
residue was fractionated and purified by column 
chromatography (aillca gel; eluents ethyl acetate/n- 
hexane/dichloromethane = 1/1/1). The fractions were 
respectively recrystallized from dichloromethane/n- 
hexane (lil) to provide 0.84 g of the title compound 
(A) and 0.37 g of the title compound (B) . 

(A) VhmR {CDCI3) Si 3.29 (s, 3H) , 4.35 (s, 2H) , 7. S3 

(d, J=8.7 Hs, 2H), 8.26 (d, J=B . 7 Hz, 2H) . 
15 Elemental analysis (%) (for CiiH^NjOsS) 

Calcd.: C, 46.90; H, 2.95; N, 13.67 
Pound t C, 46.35; H, 2.89; 13.39 

(B) 'h-MMR (CDCI3) 6, 3.31 (s, 3H), 4.59 (s, 2H) , 

7.45-7.80 (m, 3H), 8.15-8.30 (m, IH) . 
20 Elemental analysis (%) (for CiJtt^^OsS) 

Calcd.: C, 46.90; H, 2.95; H, 13.67 
Pound : C, 46.48; H, 3.10; N, 13.43 
(Example 58] 

2-Bromo-5-methylsulfonyl-4-oxa«olecarbonitrile 
25 m a dry ice-ethanol bath, 1.2 ml of 1.6M n-butyl- 

lithium-n-hexane was added to a solution of 5- 
iiiethyl8ulfonyl-4-oxazolecarbonitrile (0.30 g) in 30 mi 
of tetrahydrofuran under nitrogen atmosphere and the 
mixture was stirred for 30 minutes. Then, 0.31 g of 
30 bromine was added dropwise and the mixture was further 
stirred under the same conditions for 30 minutes. The 
reaction was then stopped by adding 10% aqueous sodium 
thioBulfate solution and the mixture was extracted with 
3 portions of ethyl acetate. The combined extract was 
35 dried and concentrated and the residue was purified by 
column chromatography (silica gel; eluent: chloroform) 
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to provide 0«07 g of the title compound. 
^H-NMR (CDCI3) Si 3.34 (6, 3H) . 
Elemental analysis (%) (for C5H3ll203SBr) 

Calcd.: Cr 23.92; H, 1.20; N, 11.16 
5 Found : 24.00; H, 1.15; N, 11.05 

[Example 59] 

2 -Methyl amino- 5 -methyl sul f onyl*4 - 
oxazolecarbonitrile 

To a solution of 2-broiiio-5-methylsulf onyl-4- 
10 oxazolecarbonitrile (1.0 g) in 80 ml of dichloromethane 
was added a mixture of 40% methyl amine-methanol (0.33 
g) and triethylamine (0.42 g) dropwise under ice- 
cooling and the mixture was then stirred at room 
temperature for 2 hours. The solvent was then 
15 distilled off and the residue was purified by column 
chromatography (silica gel; eluents ethyl acetate/n* 
hexane/dichloromethane » 1/1/1) to provide 0.68.g of 
the title compound. 

h{-NMR (CDCI3) 6: 3.10 (d, J'^S-l Hz, 3H) , 3.23 (s, 3H) , 
20 5.22 (bs, IH). 

Elemental analysis (%) (for CeH7N303S) 

Calcd.: C, 35.82; H, 3.51; N, 20.88 
Found : C, 35.57; H, 3.53; N, 20.68 
In the same manner, the compounds of Examples 60 
25 and 61 were synthesized. 
[Example 62] 

2- ( N*benzyl-N-methylaminomethyl ) -5-methylsulf onyl- 
4 --oxazolecarbonitrile 

To a solution of 2«chloromethyl-5-methylsulfonyl- 

30 4-oxazolecarbonitrile (0.23 g) in 60 ml of 
dichloromethane was added a solution of 
benzylmethylamine (0.15 g) and triethylamine (0.13 g) 
in 20 ml of dichloromethane gradually under ice-cooling 
and the mixture was refluxed overnight. The solvent 

35 was then distilled off and the yellow residue was 

purified by column chromatography (silica gel; eluents 
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ethyl acetate/n-hexane/dichloromethane » 1/1/1) to 

provide 0.03 g of the title compound. 

VmMR (CDCl,) 6: 2.43 (s, 3H), 3.29 (s, 3H), 3.67 (s, 
2H), 3. 83 {8, 2H), 7.25-7.40 (m, 5H) . 
5 Elemental analysis (%) (for C^HuNjOaS) 

Calcd.t C, 55.07? H, 4.95? N, 13.76 
Pound « C, 55.26? H, 4.96? W, 13.50 
In the same manner, the compounds of Examples 131- 

133 were synthesized. 
10 [Example 633 

5-Methyl8ulf onyl-2-( 4-phenyl-l-piperazinylmethyl ) - 
4-oxazolecarbonitrile 

To a solution of 2-chloromethyI-5-methyl8ulfonyl- 
4-oxa20lecarbonitrile (0.30 g) in 50 ml of acetonitrile 
15 were added 0.05 g of potassiiim iodide, 0.23 g of 

phenylpiperazine, and 0.20 g of potassium carbonate and 
the mixture was stirred at room tianperature for 30 
minutes. This reaction mixture was filtered and the 
solvent was distilled off. The yellow residue was 
20 purified by column chromatography (silica gel? eluents 
ethyl acetate/n-hexane/dichloromethane « 1/1/1) and 
recirystallized from dichloromethane/n-hexane (lil) to 
provide 0.4B g of the title compound. 
'h-HMR (CDClj) S: 2.78 (t, JM.9 Hz, 4H) , 3.24 (t, 
25 J»5.0 HZ, 4H), 3.33 (s, 3H), 3.89 (s, 2H), 6.B3- 

7.00 (ro, 3H), 7.22-7.33 (ra, 2H) . 
Elemental analysis (ft) (for CuHigN^OsS) 

Calcd.s C, 55.48? H, 5.24? M, 16.17 
Found t C, 55.27? H, 5.25? N, 16.14 
30 [Example 64] 

(A) 2-(4-Kethylphenylsulfonylmethyl)-S-methylsulfonyl- 
.4-oxazolecarbonitrile 

(B) 5- ( 4-Methylphenyl6ulf onyl ) -2- ( 4- 
methylphenyl sul f onylmethyl ) -4-oxazolecarbonitrile 

35 TO a solution of 2-chloromethyl- 5 -methyl sul fonyl- 

4-oxazolecarbonitrile (0.16 g) in 30 ml of N,N- 
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dimethyl fonnamide was added 0.19 g of sodium p- 
toluenesulf inate with ice-cooling and the mixture was 
stirred at room temperature for 20 minutes. This 
reaction mixture was diluted with 100 ml of water and 
5 extracted with 3 portions of ethyl acetate. The 

combined extract was dried and concentrated and the 
residue was purified by column chromatography (silica 
gel; eluents ethyl acetate /n-hexane ^ 1/2) and 
recrystallized from dichloromethane/n-hexane to provide 
10 0.12 g of the title compound (A) and 0.03 g of the 
title compound (&)• 

(A) ^H-^NHR (CDCla) 8: 2.50 (s, 3H) , 3.30 (s, 3H) , 4.64 

(s, 2H), 7.42 (d, J^8.6 Hz, 2H), 7.72 (d, J»B.6 
Hz, 2H). 

15 Elemental analysis (%) (for Ct3Hx2N203S) 

Calcd.: C, 45.87; H, 3.55; M, 8.23 
Found : C, 45.69; H, 3.56; N, 8.29 

(B) ^H^NMR (CDCI3) 6s 2. 48 (B, 3H) , 2.50 (s, 3H) , 4.54 

(S, 2H}, 7.32 (d, J=8.e Hz, 2H), 7.46 (d, J«B.6 
20 Hz, 2H), 7.5B (d, J»8.e Hz, 2H) , 7.95 (d, J=8.6 

Hz, 2H). 

Elemental analysis (%} (for Ci9H]«K205S2) 

Calcd.: C, 54*79; H, 3.87; N, 6.78 
Found : C, 54.28; H, 3.84; 6.68 
25 [Example 66) 

2-Hethyl-5-methylsulfonyl«4-oxazolecarboxamide 
To 3 ml of concentrated sulfuric acid was added 
1.0 g of 2-methyl-5-methyl8Ulfonyl-4-* 
oxazolecarbonitrile portionwise with ice-cooling and 
30 the mixture was stirred at room temperature for 3 

hours. To this reaction mixture was added 20 ml of 
iced water and the precipitate that formed was 
recovered by filtration, rinsed with a small amount of 
cold water, and dried in vacuo. This crystal crop was 
35 recrystallized from methanol to provide 0.4 9 g of the 
title compound. 
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'h-NMR (DMSO-ds) 6» 2,55 (s, 3H), 3.56 (s, 3H) , 7.92 

(bs, IH), 8.02 (bs, IH), 
Elemental analysis (%) (for CsHaNjO^S) 

Calcd.: C, 35.29; H, 3.95; N, 13.72 
Found t C, 35.30; H, 3.75; N, 13.75 
In the same manner, the compound of Example 67 was 
synthesized. 
[Example 6B] 

2-Methyl-5-methylsul£onyl-4-oxazolecarboxylic acid 
To 3.44 g o£ the methyl 2-methyl-5-mothylsul£onyl- 
4-oxasolecBrboxylate synthesized in Exan^le 19 was 
added 4.61 g of 15% sodium hydroxide and 30 ml of water 
and the mixture was stirred at room temperature for 1 
hour. This reaction mixture was made acidic with 
15 diluted sulfuric acid and extracted with 10 portions of 
ethyl acetate. The combined extract was dried and 
concentrated and the residue was recrystallized from 
methanol-diethyl ether >hexane to provide 2.66 g of the 
title compound. 
20 *H-NMR (DMSO-d*) 6: 2.55 (8, 3H) , 3.50 (8, 3H) . 
Elemental analysis (%) (for CeH^NOsS) 

Calcd. r c, 35.12; H, 3.44; N, 6.83 
Found I C, 35.16; H, 3.44; N, 6.90 
In the same manner, the compounds of Example 98 
25 and Reference Examples 70 and 73 were respectively 
synthesized. 
[Example 69] 

N-benzyl >2 >methyl-S -methy Isul f onyl -4 -oxazole- 
carboxamide 

30 To 1.00 g of the 2-methyl-S-.methylsulfonyl-4- 

oxazolecarboxylic acid synthesized in Example 68 was 
added 10 ml of thionyl chloride aiid the mixture was 
refluxed for 6 hours. The thionyl chloride was then 
distilled off and the solid residue was dissolved in 15 

35 ml of dichloromethane. Then, a solution of benzylamine 
(0.57 g) and triethylamine (0.54 g) in dichloromethane 
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(1 xnl) was added dropwise with ice-cooling. After 1 
hour of stirring under ice-cooling, the reaction 
mixture was poured in water and extracted with 3 
portions of dichloromethane . The combined extract was 
5 dried and concentrated and the residue was purified by 
column chromatography (silica gel; eluent: ethyl 
acetate) and recrystallized from ethanol to provide 
1.36 g of the title compound. 

^H-NHR (CDCI3) S: 2.55 (6, 3H) , 3.56 (s, 3H) , 4.61 (d« 
10 J^B.O Hz, 2R) , 7.34 (m, bs, 6H) . 

Elemental analysis (%) (for C13H14N2O4S) 

Calcd«: C, 53.05; H, 4.79; N, 9.52 
Found s C, 52.97; H, 4.80; N, 9.59 
In the same manner, the compounds of Examples 70- 
15 74 were syn-thesized. 
[Example 79] 

4- (N-benzyl-*N<-methylaminomethyl ) -2-methyl-5- 
methylsulfonyloxazole 

In 15 ml of dichloromethane was dissolved 0.350 g 
20 of the 4-bromomethyl-2-methyl-5-methylsulfonyloxazole 
synthesized in Example 78 « To this solution was added 
a solution of N-methylbenzylamine (0.217 g) and 
triethylamine (0.182 g) in dichloromethane (1 ml) 
dropwise under ice^cooling. The mixture was stirred 
25 under ice<-cooling for 1 hour and at room temperature 

for another hour, after which it was concentrated. The 
residue %ras purified by column chromatography (silica 
gel; eluent: ethyl acetate) to provide 0.322 g of the 
title compound. 

30 /M-NMR (CDCI3) 6: 2.55 (6, 3H) , 2.68 (s, 3H) , 3.17 (s, 
3H}, 3.64 (s, 2H), 3.78 (s, 2H) , 7.20-7.38 (m, 
5H) . 

In the same manner, the compounds of Examples 80 
and 81 were synthesized. 
35 [Example 83) 

2-Methyl-4- ( 4-methylphenylsulf onylmethyl ) -5- 
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methylsulf onyloxazole 

In 5 ml of NrN-diinethylforroantide was dissolved 
0.250 g of the 4-bronioinethyl«-2-xn6thyl-5- 
jnethyl8ulfonyloxa2ole synthesized in Example 7B, 
5 followed by addition of 0.258 g of sodiiun 

toluenesulfinate tetrahydrate under ice-cooling. The 
mixture was stirred under ice-cooling for 1 hour and 
then, concentrated under reduced pressure. The residue 
was purified by column chromatography (silica gel; 
10 eluent: ethyl acetate) and recrystallized from 

dichloromethane/diethyl ether/n-hexane to provide 0.231 
g of the title compound. 

^H-NMR (CDCI3) 6s 2.47 (B, 3H) , 2.58 (s, 3H) , 3.30 (s, 
3H), 4.62 (s, 2H), 7.39 {d, J=B.4 Hz, 2H) , 7.82 
15 (d, J=8.4 Has, 2H) . 

Elemental analysis (%) (for Ci3H|^N03S2) 

Calcd.s C, 47.40; H, 4.59; N, 4.25 
Found 5 C, 47.16; H, 4.47; N, 4.37 
In the same manner^ the compound of Example 82 was 
20 synthesized. 
[Example 87] 

2-Methyl-5-phenylsulfonyl-4-oxazolylacetic acid 
To 10 ml of concentrated sulfuric acid was added 
0.200 g of the 2-roethyl^5-phenyl8ulf onyl«4-oxazolyl- 

25 acetonitrile synthesized in Example 86 and the mixture 
was heated at 115*^0 for 2 hours. This reaction mixture 
was added in small portions to iced water and extracted 
with 2 portions of ethyl acetate. The combined extract 
was washed with aqueous sodium chloride solution once, 

30 dried, and concentrated. The residue was 

recrystallized from dichloromethane/n-hexane to provide 
.0.151 g of the title compound. 

^H-NHR (CDCI3) 6: 2.47 (s, 3H}, 4.06 (s, 2H) , 6.80 (b, 
IH)^ 7.50--7.72 (m, 3H) , 7.96-8.05 (m, 2H) . 
35 Elemental analysis (%} (for Ci2MiiN0sS) 

Calcd.: 51.24; H, 3.94; N, 4.98 
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Found t C, 50.84; H, 3*88; N, 4.79 
[Bxainple 88] 

2-Methyl-5-inethyl8ulfonyl-4-oxazolecarbothioainide 
To 80 ml of dry tetrahydrofuran was added 2.00 g 
5 of the 2-inethyl-5-inethylsulfonyl-4-oxazolecarboxaniide 
synthesized in Example 66 as well as 2*77 g of 
Lawesson's reagent and the mixture was refluxed for 6 
hours • This reaction mixture was concentrated and the 
residue was purified by column chromatography (silica 
10 gel; eluents ethyl acetate/n-hexane = 1/1) and 

recrystalllzed from ethyl acetate to provide 0.60 g of 
the title compound. 

^H-NMR (DHSO-de) Sz 2«51 (6, 3H), 3.49 (s, 3H), 9.78 
(bsr IH), 10.31 (bs, IH). 
15 Elemental analysis (%} (for CsHsMsOaSa) 

Calcd.: C, 32.72; 3.66; 12.72; S, 29.11 
Found : 32.83; H, 3.55; 12.52; S, 28.75 

In the same manner, the compounds of Examples 89- 
92 were synthesized. 
20 [Example 93) 

2-Methyl-5-pentylsulfonyl-4-oxazolecarbothioamide 
In 6.6 ml of tetrahydrofuran/water (10x1) was 
dissolved 0.170 g of the 2-methyl*-5-pentylsulf onyl-4«- 
oxazolecarboxamide synthesized in Example 4# followed 
25 by addition of 0.390 g of 0,0' -diethyl dithiophosphate , 
and the mixture was refluxed for 9 hours. This 
reaction mixture was concentrated and the residue was 
purified by column chromatography (silica gel; eluent: 
ethyl acetate/n-hexane - 1/1) to provide 0.108 g of the 
30 title compound. 

^H-NNR (CDCla) 6: 0.90 (t, J=7.0 Hz, 3H) , 1.25-1.50 (m, 
4H), 1.70-1.90 (m, 2H) , 2.60 (s, 3H) , 3.56-3.67 
(m, 2H), 7.70 (bs, IH) , 8.60 (bs, IH) . 
HS m/z 276 (M*) 

35 In the same manner, the compounds of Examples 94, 

95, and 135-139 were synthesized. 
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[Example 96] 

2-Methyl-5-methylsulf onyl-4- ( 4-phenylthiazolyl ) - 
oxazole 

In 20 ml of ethanol was dissolved 0.150 g of the 
5 2-inethyl-5-methylBulfonyl-4-oxazolecarbothioamide 
synthesized in Example 88 as well as 0.162 g of 
phenacyl bromide and the solution was refluxed for 1 
hour* This reaction mixture was concentrated and the 
residue was purified by column chromatography (silica 
10 gel; eluent: ethyl acetate/n-hexane « 1/2) and 

recrystallized from dichloromethane/n-hexane to provide 
0.112 g of the title compound. 

^H-NMR (CDClj) 6: 2.64 (s, 3H), 3.67 (s, 3H) , 7.33-7.54 
(m, 3R), 7.67 (s, IH) , 7.89-8.00 (m, 2H) . 
15 Elemental analysis (%) (for CuHizNsOjSz) 

Calcd«a C, 52.48; H, 3«78; N, 8.74 
Found 8 C, 52.18; H, 3.92; N, 8.82 
In the same manner, the compound of Example 97 was 
synthesized. 
20 [Exan^le 101] 

( E ) -5- ( 2-N, N-dimethylaminoethenylsulf onyl } -2- 
methyl -4 - oxa z olec arboni tr ile 

To a solution of 2-methyl-5-methylsulf onyl-4- 
oxazolecarbonitrile (1.0 g) in 10 ml of N,N- 
25 dimethyl formamide was added 0.83 g of N,N- 

dimethyl formamide dimethyl acetal and the mixture was 
stirred at room temperature for 4 hours and further on 
an oil bath at 50®C for 15 minutes. The solvent was 
then distilled off and the residue was purified by 
30 column chromatography (silica gel; eluent: ethyl 

acetate/n-hexane = 4/S) to provide 0.64 g of the title 
compound . 

*H-NMR (CDClj) 5: 2-55 (s, 3H), 2.88 (s, 3H) ^ 3.18 (s, 

3H), 4-97 (d, J-12 Hz, IH) , 7.44 (d, J«12 Hz, IH) . 
35 Elemental analysis (%) (for CyH^x^jOsS) 

Calcd.: C, 44.80; H, 4.60; N, 17.42 
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Found : 44.63; H, 4.44; N, 17.24 

[Example 102] 

2-Hethyl--5- ( 2-inethyl-4-cyano-5-oxa2olyl )inethyl- 
8ul f onyl - 4 -oxa zolecarbonl'trile 
5 In 20 ml of N,N-dimet:hyl£onnaiiilde was dissolved 

0.93 g of the 2-methyl*5--iiiethylsulfonyl-4-- 
oxazolecarbonitrile synthesized in Example 1, follo%rad 
by addition of 0.24 g of sodium hydride (ca. 60%) under 
ice-cooling. The mixture was stirred under ice-cooling 

10 for 1 hour and then at room temperature for another 

hour. This reaction mixture was diluted with 100 ml of 
ethyl acetate and washed with 50 ml of water twice. 
The organic layer was dried and concentrated and the 
residue was purified by column chromatography (silica 

15 gel; eluents ethyl acetate /n-hexane » 1/2) and 

recrystallized from ethyl acetate/n-hexane to provide 
0.12 g of the title compound. 

^H-NMR (CDCI3) 6: 2.58 <s, 3H) , 2.69 (s, 3H) , 4.77 (s, 
2H) . 

20 Elemental analysis (%} (for Ci^H^N^O^S) 

Calcd.: C, 45.21; 2.76; 19.17 
Found : C, 45.17; H, 2.76; N, 19.20 
In the same manner ^ the compound of Example 188 
was synthesized. 
25 {Example 104) 

2-Hethyl-5-( 2- ( 4-methyl8ulf onamidophenyl )ethyl- 
sulf onyl ] -4-*oxa2olecarbonitrile 

In 5 ml of pyridine was dissolved 0.25 g of the 2- 
methyl -5* { 2- ( 4-^aminophenyl )ethylsulf onyl J -4 -oxazole-* 
30 carbonitrile synthesized in Example 103 r followed by 

addition of 0.12 g of methanesulfonyl chloride, and the 
mixture was stirred at room temperature for 1 hour. 
This reaction mixture was diluted with 50 ml of ethyl 
acetate and washed with two SO ml portions of water. 
35 The organic layer was dried and concentrated and the 
residue was purified by column chromatography (silica 
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gel; eluent: ethyl acetate/n-hexane = 1/2) and 
recrystallized froxa methanol to provide 0.20 g of the 
title coropound. 

'h-NMR {CDCI3) 8: 2.56 (s, 3H) , 3.05 (s, 3H) , 3.20 {t, 
5 2H), 3.65 (t, 2H), 6.04 (s, IH), 7.16 (s, 2H) • 

Elemental analysis (%) (for C14H13N3O3S2) 

Calcd.i 45*52; H, 4. 09; N, 11.37 

Found J C, 45.44; H, 4.07; N, 11.24 
In the same manner, the compounds of Examples 105 
10 and 106 were synthesized. 
[Example 107] 

5-( 4-Aminophenyl8ulfonyl )-2-methyl-4•-oxazole- 
carbonitrile 

In 10 ml of tetrahydrofuran was dissolved 0.20 g 

15 of the 2-methyl-5-(4-nitrophenylsulfonyl)-4-oxazole- 
carbonitrile synthesized in Example 40. Then, 1.3 ml 
of concentrated hydrochloric acid and 0.15 g of iron 
powder were added under ice-cooling. The mixture was 
sliirred under ice-cooling for 1 hour and ^hen, 

20 neutralized with saturated aqueous NaHC03 solution. 
The mixture was concentrated and the residue was 
diluted with 100 ml of ethyl acetate and washed with 
15% aqueous NaOH solution. The organic layer was dried 
and concentrated and the residue was purified by column 

25 chromatography (silica gel; eluent s n-hexane/di- 

chloromethane/ethyl acetate = 2/2/1) and recrystallized 
from n-hexane/toluene to provide 0.044 g of the title 
compound. 

^H-NHR (CDClj) S: 2.53 (s, 3H) , 4.20 (b, 2H) , 6.71-6.76 
30 (m, 2H}, 7 .60-7 .85 (m, 2H) . 

In the same manner, the compounds of Examples 57 
and 103 were synthesized. 
[Example 108] 

N-isobutyl-4-cyano-2-methyi-5-oxazole8ulfonamide 
35 In 20 ml of hot methanol was dissolved 1.00 g of 

the 2-methyl-5-methylBulfcnyl-4-oxazolecarbonitrile 
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syn'thesized in Example 1, followed by addition of 1.40 
g of sodium sulfide nonahydratie » The mixture was 
stirred at room temperature for 1 hour and acidified to 
below pH«3 with IN-HCl. This reaction mixture was 
5 concentrated to dryness under reduced pressure and 6 ml 
of acetonitrile was added. The insoluble matter was 
filtered off and the filtrate was cooled to -10**C. 
Then, 1.35 g of potassiiun nitrate and 1.81 g of thionyl 
chloride were added. The mixture was filtered to 

10 remove the insoluble matter. To the filtrate was added 
40 ml of pyridine, followed by addition of 0.46 g of 
isobutyl amine, and the mixture was stirred at room 
temperature for 1 hour. This reaction mixture was 
diluted with 200 ml of ethyl acetate and washed with 

15 two 100 ml portions of water. The organic layer was 

dried and concentrated and the residue was purified by 
column chromatography (silica gel* eluent: ethyl 
acetate/n-hexane ^ 1/3) and recrystallized from ethyl 
acetate/n-hexane to provide 0.095 g of the title 

20 compound. 

^H-HMR (CDClj) St 0,95 (d, 6H), 1.84 (m, IH) , 2.60 (s, 

3H), 3.05 (t, 2H), 5.28 (t, IH) . 
Elemental analysis (%} (for C9Hi3N303S) 

Calcd.s C, 44.43; H, 5.39; N, 17.27 

25 Pound I C, 44.15; H, 5«17; N, 17.15 

In the same manner, the coiqpounds of Examples. 109- 
112 and 189-205 were synthesized. 
[Example 113] 

4-Bromomethyl-2*methyl-5-methyl8ulf inyloxazole 

30 In 30 ml of dichloromethane was dissolved 3 . 55 g 

of the 4~bromomethyl-2-methyl-5-methylthiooxazole 
synthesized in Reference Example 65, followed by 
addition of 2.76 g of m-chloroperbenzoic acid with ice- 
cooling. The mixture was stirred at room temperature 

35 for 1 hour and then washed with 10% aqueous sodium 

thiosulfate solution once and 2 portions of saturated 
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aqueous NaHCOs solution. The organic layer was dried 
and concentrated and the residue was purified by column 
chromatography (silica gel; eluent: ethyl acetate) and 
recrystallized from dichloromethane/hexane to provide 
5 1.10 g of the title compound. 

^H-NMR (CDCI3) 6: 2. 57 (s^ 3H)^ 3.01 (s, 3H), 4.47 (s, 
2H) . 

Elemental analysis (%) (for C^HgNOsSBr) 

Calcd.i C, 30.27? H, 3.39? 5.88 
10 Found : C, 30.01; 3.46; N, 5.86 

In the same manner, the compounds of Examples 114, 
115, 118, 122, 124, 129, 147, 155, 156, 158, 161, 163, 
166 and 184 were synthesized. 
[Example 134] 

15 (A) 5-Methylsulf inyl-2-( 2- t 1, 3, 4 ] -oxadiazolyl ) -4- 
oxazolecarbonitrlle 

( B) 5-Methylsulf onyl-2-. ( 2- [ 1 , 3 , 4 ] -oxadiazolyl ) -4- 
oxazolecarbonitrlle 

In chloroform was dissolved 0.90 g of the 5- 

20 methylthio-2-(2-[l,3,4]-oxadiazolyl)-4* 

oxazolecarbonitrlle synthesized in Reference Example 
84 r followed by addition of 0.90 g of m* 
chloroperbenzoic acid with cooling. The reaction was 
carried out at room temperature for 2 hours, after 

25 which the reaction mixture was washed with 2 portions 
of saturated aqueous NaHCO, solution. The chloroform 
layer was dried and concentrated and the residue was 
fractionated and purified by column chromatography 
(silica gel; eluent s ethyl acetate/n-hexane - 1/2) to 

30 provide 0.25 g of the title compound (A) and 0.057 g of 
the title compound (B). 

(A) ^H-*NHR (CDCI3) Sfi 3.24 (s, 3H] , 8.71 (s, IH) . 
Elemental analysis (%) (for C/H^N^OjS) 

Calcd.; C, 37.50; H, 1.80; N, 24.99 
35 Pound z C, 37.20; H, 1.94; N, 24.49 

(B) 'h*-NMR (CDCI3) St 3.43 (s, 3H) , 8.73 (s, IH) . 
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Elemental analysis (%) (for C7H4M4O4S) 

Calcd.: C, 35.00; H, 1.68; 23.33 
Found : C, 35.42; H, 1.73; 23.34 

[Example 140] 

5 2 -Methyl- 5 -phenyls ul fony 1 -4 --oxa zo 1 ec arboxy 1 ic ac id 

The title compound was synthesized in the same 
manner as in Example 68 and the resulting oil was 
crystallized from methanol. 

^H-NMR (CDCl3)6t 2.59 (s, 3H) ^ 7.76-7.90 (m, 3H) , 8-14 
10 (m, 2H). 

Elemental analysis (%) (for CnH9N05S*CH30H) 
Calcd.: C, 48.15; H, 4.38; H, 4.68 
Found s C, 47.76; H, 4.13; N, 4.77 

[Example 141] 

15 t-Butyl 4-(2-Methyl-5*phenylsulfonyloxazolyl)- 

carbamate 

To 15 ml of t^-butyl alcohol was added 0.65 g of 
the 2-methyl-5-->phenylsulfonyl-4-oxazolecarboxylic acid 
synthesized in Example 140« followed by addition of 

20 0.23 g of diphenylphosphorylazide (DPPA) and 0«09 g of 
tr iethylamine , and the mixture was refluxed for 2 
hours . The solvent was then distilled off and the 
residue was dissolved in 30 ml of dichloromethane. 
This solution was washed with 5% aqueous citric acid 

25 solution and saturated aqueous NaHCO^ solution in the 
order mentioned. The organic layer was dried and 
concentrated and the residue was purified by column 
chromatography (silica gel; eluent: ethyl acetate/n- 
hexane = 1/1) and recrystallized frasa 

30 dichloromethane/n-hexane to provide the title compound* 
^H-NMR (CDCI3) 6s 1.55 (s, 2.48 (s, 3H) , 7.53-7.67 

(m, 3H), 7.84 (bs, IH) , 7.93-8.00 (m, 2H) . 
Elemental analysis {%) (for Ci5HigN205S) 

Calcd.: 53.24; H, 5.36; N, 8.28 

35 Found t C, 53.18; H, 5.34; N, 8.29 

[Example 168] 
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2-(2-Methoxybenzyl}«.5-methylsul£onyl-4-oxazole- 
carbonitrile 

To 1.B6 g of 2 -me thoxy phenyl acetic acid was added 
8 ml of thionyl chloride and the mixture was ref luxed 
5 for 1 hour. The thionyl chloride was distilled off and 
the residual oil was dissolved in 50 ml of ethyl 
acetate. To this solution was added 1.50 g of 2-amino- 
3 f 3-dichloroacrylonitrile and the mixture was stirred 
at room temperature for 17 hours. After completion of 

10 the reaction, the reaction mixture was concentrated 
under reduced pressure and the residue was 
recrystallized from diethyl ether/n-hexane to give 1,57 
g of needles. Then, as in Reference Example 54, this 
crystal crop was dissolved in 50 ml of N,N- 

15 dimethyl formamide and with ice-cooling, a solution of 

sodium sulfide nonahydrate (2.76 g) in water (5 ml) was 
added dropwise. The mixture was stirred for 5 minutes, 
after which 1.60 g of methyl iodide was added and the 
mixture was further stirred at room temperature for 1 

20 hour. The reaction mixture was then concentrated under 
reduced pressure and the residue was diluted with 100 
ml of ethyl acetate and 50 ml of water. The ethyl 
acetate layer was taken, washed with two 50 ml portions 
of water, dried# and concentrated. Then, as in Example 

25 1, the oily residue was dissolved in 100 ml of 
chloroform, and after addition of 3.80 g of m- 
chloroperbenzolc acid under ice-cooling, the mixture 
was ref luxed for 4 hours. This reaction mixture was 
washed with 2 portions of 10% aqueous sodium 

30 thiosulfate solution twice and 3 portions of saturated 
aqueous NaHCOa solution. The organic layer was dried 
and concentrated and the residue was purified by column 
chromatography (silica gel; eluent: ethyl acetate/n- 
hexane « 1/2) and recrystallized from ethyl acetate/n- 

35 hexane (1:1) to provide 0.53 g of the title compound. 

hi-NMR (CDClj) 6: 3.26 (s, 3H), 3.81 (s, 3H} , 4.21 (s. 
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2H), 6.80-7.40 (m, 4H) . 
Elemental analysis <%) (for CiaHizNaO^S) 

Calcd.J C, 53.42? 4.14? 9.58 

Found : C, 53.41; 4.11; N, 9.65 
5 In the same manner, the compounds of Example 169- 

178 wer^ synthesized. 
[Example 179] 

2- ( 3-Methoxybenzyl ) -5-methylsulf onyl-4-oxazole- 
carbonitrlle 

10 In 50 ml of ethyl acetate was dissolved 0.7 g of 

2-amino-3r 3-dichloroacrylonitrlle, followed by addition 
of 0 .98 g of 3-methoxyphenylacetyl chloride, and the 
mixture was stirred at room temperature for 17 hours. 
After completion of the reaction, the reaction mixture 

15 was concentrated under reduced pressure and the residue 
was recrystallized from diethyl ether/n-hexane (1:3) to 
provide 1.1 g of needles. As in Reference Example 54, 
this crystal crop was dissolved in 50 ml of N,N- 
dimethylformamide, and under ice-cooling, a solution of 

20 sodium sulfide nonahydrate (1.95 g) in water (5 ml) was 
added dropwise. The mixture was stirred for 5 minutes, 
after which 1.2 g of methyl iodide was added and the 
mixture was further stirred at room temperature for 4 
hours. This reaction mixture was concentrated under 

25 reduced pressure and the residue was diluted with 50 ml 
of water and extracted with 100 ml of ethyl acetate. 
The ethyl acetate layer was washed with two 50 ml 
portions of water, dried, and concentrated. As in 
Example 1, the oil thus obtained was dissolved in 100 

30 ml of chloroform, and under ice-cooling, 2.34 g of m- 
chloroperbenzoic acid was added. The mixture was then 
ref luxed for 4 hours . This reaction mixture was washed 
with 2 portions of 10% aqueous sodium thiosulfate 
solution and 3 portions of saturated aqueous NaHC03 

35 solution. The organic layer was dried and concentrated 
and the residue was purified by column chromatography 
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(silica gel; eluent: ethyl acetate/n-hexane = 1/2) and 
recrystallized from ethyl acetate/n-hexane (1:2) to 
provide 0.12 g of the title compound. 

^H-NMR (CDCI3) 6: 3.27 (s, 3H) , 3.82 (s, 3H), 4.18 (8, 
5 2H), 6.80-6.95 (m, 3H) , 7.20-7.40 (m, IH) . 

Elemental analysis (%) (for CnHizN^O^S) 

Calcd.: C, 53.42; H, 4.14; N, 9.58 
Found » C, 53.56; H, 4.13; N, 9.47 
In the same manner, the compound of Example 180 
10 was synthesized. 
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[Table i] Conpounds of Reference Exanples 
CI 



CI 



>c«cr 



l*l.ls.lto. 


R' 


». p. C") 


IS Spectrum (ca 








1 


n-C|ii 1 


76.5-79 


3250. 


2230. 


1680. 


1490. 


1290 




2 


Ph 


136. 5-137.5 


3250. 


2240. 


1660. 


1600. 


1480. 


1290 


3 


CHiPb 


167-168.5 


3240. 
1180. 


2230, 
900 


1670. 


1490. 


1280. 




4 


(CH,),Ph 


118-121 


3260. 


2230, 


1680. 


1600. 


1495 




5 


CP,CF, 


118-119 


3260. 
1350. 


2230. 
1200. 


1730. 
1160 


1600. 


1510. 




6 


OCRs 


112-113 


3250. 


2230, 


1710. 


1600. 


1510. 


1290 


7 


NHCHaCOtC^B.Cn) 


130-131 


3310. 


2240. 


1730. 


1650 
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[Table 5] Coipounds of Reference Exanples 





R' 


R» 


8« 


B. P. a) 


IR SpectrinCcB-*) 


8 




CN 


CHs 


oil 


3270, 222a 1670. 
1560. 1470. 1280 


9 


n-CmHjj 


CN 


CH3 


42-43. 5 


3270. 2220. 1670. 
1560. 147a 1280 


10 


CHsPh 


CN 


CHa 


140-141.5 


3270. 2220. 1670. 
1560. 1490. 1280 


11 


CH3 


CN 


n-C«Hi 1 


$2.5-84.5 


3250. 2210. 1660. 
1560. 1490 


12 


CBs 


CN 


Ph 


lis. 5-U7 


3260. 2210. 1660. 
1480. 1290 


13 


CH| 


CN 


(CBs)BPh 


111.5-115 


3280. 2210. 1670. 
1560. 1490. 1260 


14 


CHs 


CN 


CEtCl 


111-112 


3270. 2210. 1670. 
1560. 1500 


IS 


CHa 


CN 


(CH()aCO,CHa 


123.5-128 


3450. 3220. 2210. 1740. 
1670. 1420. 1170 


16 


CBs 


COtCHs 


CHs 


81-82.5 


3320. 3230. 1740, 
1710. 1690. 1580 
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[Table 6] Comxiunds of Reference Exanples and Exaoples 
R'-S(0)n''^"<r^R» 





8' 


R" 


n 


No. 


«i.p. (I) 


IK SpectruaCcB*') 


CBs 


CN 


CHs 


2 


Ex.1 


106. 5-107. 5 


2250. 1580. 1340, 1150 


CtBi 


CN 


CBa 


2 


Ex.2 


65. 5-68 


2250. 1580. 1340. 1300. 
1150 


n-C4H» 


CN 


CHs 


2 


EX.3 


65-66 


2250. 1570. 1350. 1300. 
1150 


n-CsBi 1 


CN 


CHs 


0 


fief. 


oil 


2240. 1580. 1120 


2 


Ex.4 


67. 5-70 


2250. 1580. 1340. 1300. 
1150 


n-Ci oHii 


CN 


CH4 


0 


Ex. 18 


oil 


2240. 1580. 1120 


2 


Ex.5 


81. 5-82.5 


2250. 1570. 1340. 1300. 
1150 


Fh 


CN 


CHa 


2 


Ex.6 


119-120. 5 


2250. 1580. 1350. 1160 


CRiPh 


CN 


CHa 


0 


set. 
£x.)9 


oil 


2240. 1580. 1460, 1120 


2 


Ex.7 


152-153.5 


2250. 1570. 1350. 1300. 
1150. 1130 


CHa 


CN 


H 


2 


Ex. 8 


94.5-96.5 


2260. 1490. 1340. 1150. 
1080. 960 


CHs 


CN 


CtB, 


2 


Ex. 9 


92-93 


2250. 1560. 1320. 1140 


CHs 


CN 


n-CaHT 


2 


Ex. 10 


73-73.5 


2250. 1560. 1330. 1140. 
970 


CH« 


CN 


n-CsHi J 


0 




oil 


2240. 1580. 1130. 1080 




2 


Ex. 11 


63-64 


2250. 1570. 1330. 1140. 
970^ 780 


CH, 


OK 


fh 


0 


M. 
Ex.21 


oil 


2230. 1560. 1530. 1160. 
1090 




2 


Ex.12 


205-206. 5 


2230. 1550. 1340. 1150. 
960 
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[Table 7] 



A 


K 




n 


No. 


p. (t) 


IR SpctruB(co"') 


CHs 


CN 


CHiPh 


0 


tel. 


oil 


2240. 
740 


1580. 


1500. 


112a 








2 


Ex. 13 


102-103. 5 


2250. 
990 


1560. 


1330. 


116a 




CN 


(CB«)sPh 


0 


kef. 


oil 


2240. 


1580, 


1130 










2 


Ex. 14 


73. 5-74. 5 


2250. 
960. 


1570. 
770 


1350. 


116a 




CN 


(XtCl 


0 


Ex. 24 


oil 


2240, 
1080. 


1530. 
780 


143a 


1130. 








2 


Ex. 15 


98-99. 5 


226a 
980 


1580. 


1350. 


1160. 


CHt 


CN 


(CBOsCOiCHs 


0 


lef. 
Ex 25 


oil 


2240. 
1210 


1740. 


158a 


144a 








2 


Ex. 16 


96-97 


2250. 
1150 


1740. 


157a 


134a 


Ph 


CN 


CgH^ 


2 


Ex. 17 


92-93 


2250. 


1560. 


132a 


1140 


Dk 

rft 


Cri 




2 


Ex. 18 


81-82 


2250. 
1150 


1560. 


145a 


135a 


CH3 




UI3 


0 


lef 


84-85 


1710. 


1600. 


1520 










2 


Ex.19 


122-124 


1730. 


1580. 


133a 


1130 


Ph 


COKKt 


CHs 


2 


Ex. 20 


1B9-171 


3410. 
1330. 


•3300. 
1150 


17 la 


1680. 


CIs 


CONRCOCHa 


CBs 


2 


Ex. 21 


155.5-157 


3440. 
1340. 


3250. 
1170 


175a 


1690. 


(CHt),Ph 


CN 


aa 


0 




oil 


2240. 


1580. 


1120 










2 


Ex.22 


83.5-85.5 


2250. 
1150 


1570. 


1350. 


133a 


(CHt)sPb 


CN 


CH, 


0 


Ex. 28 


oil 


3030. 
1530. 
1300. 


2930. 
1500. 
1260. 


224a 

144a 

1120 


158a 
138a 








2 


Ex. 23 


82.5-84.0 


3030. 
150a 
1250. 


2940. 
1460. 
1180. 


225a 

138a 

1150 


1570. 

i3ia 




CN 


CHs 


0 


Uf. 
Ex.29 


oil 


2240. 
710 


1580. 


126a 


1120. 






2 


Ex.24 


120-121. 5 


2250. 
1150 


1570. 


134a 


i3oa 
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8« 


8* 




n 


No. 


a. P. (T) 


IB SpectruB(cB-') 


CHsOOtCiHs 


CN 


CBs 


0 


■ei. 
El. 30 


oil 


2240. 1740. 1580, 1300. 1130 








2 


Ex.25 


89.5-90.5 


2250. 1750. 1570. 1350. 1300. 1140 


(CBt>tCQtC|H( 


CN 


CBs 


0 


Bef. 

Ex. 31 


oil 


2240, 1740. 1580 








2 


Ex. 26 


74-75. 5 


2250. 1740. 1580. 13S0. 1300. 1140 


(CBi)3C0sCsB9 


CN 


C8s 


0 


Bef. 
es.32 


oil 


2240. 173a 1580. 1210 








2 


Ex.27 


73-75.5 


2260. 1740. lS7a 1350. 1300. 1190. USD 


CHiCN 


CN 


CBs 


0 


Bef. 
Ex.a3 


oil 


2250. 1580. 1300. 1130 








2 


Ex.28 


91. 5-92. 5 


2260, 1570. 1360. 1300, 1140 


(CB,>,CN 


CN 


CH, 


0 




oil 


2240. 1580, 1300. 1130 








2 


Ex.29 


oil 


2250. 1570. 1360. 1300. 1150 


(CB,>,CN 


CK 


CHa 


0 


Bef. 

Ex. ^5 


oil 


2240. 1580. 1120. 1080 








2 


Ex.30 


oil 


2250. 1580. 1350. 1300. 1140 


CBaCO-Fh 


CN 


CBs 


0 


Bef. 
Ex. 36 


81.5-82.5 


2240. 1680. 1600. 1580. 1200. 690 








2 


Ex.31 


133. 5-134. S 


2250. 1710. 1350. 1140. 760 




CN 


CHa 


0 


Bef. 
Ex. ^7 


oil 


2930. 2240. 1580. 1490. 1300. 


<CH,)r-^-Cl 










1260. 1120 






2 


Ex.32 


157-158. 5 


3090. 2960, 2250. 1930. 1570. 
1490, 1400. 134a 1300. 125a 
1140 




CN 


CBs 


0 




62. 5-63. 5 


296a 224a 1610. 1580. 15ia 










£>.3S 




144a i3oa 125a 1180. 1120 






2 


Ex.33 


155-156.5 


292a 225a i6ia 157a i5ia 
135a i3oa 125a iiso 




CN 


CB, 


0 


Bef. 

Ex. ^9 


90-91 


224a i6ia 157a 152a 134a 

1120 






2 


Ex.34 


145-146.5 


3080. 298a 2260. 160a 157a 

i5ia 143a 135a i3oa 124a 
iisa 1140 
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[Table 9} 



CH 



CN CHs 0 



No. 



|ef. 
El. 40 



Ex.35 



CN CH, 0 ff'; 



ta.4l 



2 Ex. 36 



CN CH, 0 fc'; 



b.)2 



2 Ex.37 
CNICH5 I 0 I 



2 Ex.38 



»• P. Ct) IR SpectnniCco-') 



31-82 



13030. 2240. 1580. 1490. 14ia 
1380. 1300. 1260. 1130 



162-163 1 3000. 2250. IS70. 1490. 1340, 
1310. 1190. 1150 



oil 3380. 2240, 1580. 1500. 1280 



20th201 3370. 2260. 1590. 1340. 1140 



83-84 I 2240. 1580. 1250 



156-157 2250. 1590. 135a 1270. 1150 



oil 2240. 1590. 1490. 1230 



-O-Br 



CN CBa 0 



8* 



1.44 



2 Ex. 39 



118-119 1 2250. 1590. 1350. 1150 



89-90 1 2240. 1570. 1470 



134-136 1 2250, 1560. 1350. 1150 



CN CH, m Jjfjj 



NO, 



2 Ex. 40 



135-137 2240. 1580. 1520. 1340. 1080 



188-189 



2250. 
1160 



1610. 1580. 1540. 1360. 



CN CH, 0 



Ei.«6 



2 Ex.41 



oil 1 2240; 1580. 1490. 1120 



CN CH, 0 H'; 



117-118 } 2250. 1580. 1350. 1160 



2 Ex. 42 



66-67 1 2240. 1610. 1570. 1330. 1120 



CN CB, 0 h<; 



127-129 1 2250. 1580. 1320. 1160 



67. 5-68. 5 I 2240. 1580. 1480. 1090 



2 Ex. 43 



132-132.5 12255. 1580. 1350. 1150 



2 Ex. 44 



oil 2240. 1580. 1460. 1300. 1130 



138-140 i 2250. 1570. 1350. 1300. 1160 
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[Table 10] 
R« 



R'-S(0)n 





8« 




n No. 


i».p.(T) 


IB Spectrua(cii->} 




CN 


CHa 






ZZ40. 1580. 1300. 1120 






2 1 Ex. 45 




1 ZZ5u. 1620. 1580. 1560. 
1350. 1150. 1130 




CM 


CHrO 


fl i 

Ex.51 


oil 


2960. 2240. 174a 157a 
150a 1300. 1110 








S 1 


fin, fln c 


1 3000. 2960. 2250, 1560. 

isoa 146a i34a i28a 

1 1150 




CN 


CBrO 


Ex. 52 


oil 

WAX 


f ^n7A QfiQn oovin if/\A 
ouiv, oUoU ;(i:4Q« loOO* 

1520. 1350. 1110 






5 


! Ex: 47 


155-156 


307a 296a 225a 1600. 

156a 1520. 145a 135a 
127a 116a 1130 


(CB,)tCOtCjH. 


CONBCBsPh 


CH, 0 


1 El^S 


oil 


340a 1730. 166a 157a 1510 






2 


f Ex. 48 


107-107. 5 


32ga i73a leao. 157a 

1530. 134a 1130 


CB3 


CN 


OF, 0 


1 Kef. 
E>.64 


oil 


294a 2240. 1600. 1520. 

136a i2ia 117a 1120 






2 


Ex.49 


115-116 


303a 293a 226a 1590. 

134a 128a 117a 1130 


CsH, 


CN 


CF, 0 


I Scf. 


oil 1 


2970. 2240. 1590. 152a 










1360, i2ia ina 1120 






2 


Ex. 50 


oil r 


298a 226a 159a 146a 
137a 127a 122a 118a 

1130 
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[Table 113 
B'-SCO)ii 





111 




n No. 




IB Spectrua<CB'») 


n-C»H, , 


Cfi 


f CP, 




1 oil 


2960. 2240. 1590. 1520. 1470. 
1360. 1220. 1170 








2 Ex.51 


57-57.5 


2960. 2260. 159a 1370, 1270. 
1220. 1180. 1140 


Ph 


TCN 


CF, 


Ex.57 


1 oil 


2250. 1590. 1520. 1480. 1440. 
1360. 1210. 1170. 1120 








2 Ex.52 


141-142 


2260. 1580. 1560, 1450. 1380. 
1210. 1170. 1140 


C3la 


CN 


CPtCP, 


Ei.58 


oil 


2240. 1580. 1440. 1330. 
1220. 1140 








2 Ex.53 


bl. 5-122.5 


3040. 2940. 2270. 1580. 1350l 
1220. 1150 


CH, 


CN 


OCHs { 


' Ref. 
Ex. 69 


oil 


2950, 2240. 1620. 1550, 14307 
1350. 1290. 1120 






J 


! Ex.54 


105-106.5 


3030. 2930. 225a 162a 157a 

i43a 135a 128a 119a 1140 


CH« 


CN 


0 

NHCHtCO,- 


Ex.60 


oil 


334a 296a 224a 175a 164a 
137a 129a 121a 1140 








Ex. 55 1 


103. 5-114. 5 


333a 297a 226a 1750. 165a 
155a 134a 122a 1140 


CR. 


CN 1 




Ex, 
56-A 


148-150 


225a 152a 1350. 134a 1160 


CHi 


CN 


0,Kv 2 


Ex. 1 
56-B 


39. 5-140. S 


225a 173a 157a 153a 135a 

1150 


CHs 1 


CN 

Ic 


2 


Ex.57 


oil 


3460. 3380, 225a 152a 134a 
1160 


CBa 1 


CN 


flr 2 


Ex.58 1 


51. 5-153. S 


226a 1480. 133a 128a 116a 
113a 97a 780 




CN 


MHCBa 2 


Ex.59 


195-196. 5 , 


324a 318a 312a 225a 169a 
I33a 1140 
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n 


No. 


B.P.(t) 


IB Spectrua(cn*') 


CBa 


CN 


a.. 


2 


Ex. 60 


oil 


2250. 1650. 1340. 1300. 
1140 


CBs 


CN 




2 


Ex.61 


175.5-176.. 


3230. 3170. 2250, 1660. 
1340. 1140. 970 


CB> 


CN 


CHs 
CEtlr-CBiPb 


2 


Ex.62 


oil 


2250. 1570. 1350. 1150. 
960. 770 


CHs 


CN 


CB,-(j-Pl 


2 


Ex 63 


126. 5-128 


2250. 1600. 1350. 1230. 
1150 


CH» 


CN 


CBiSOf 


2 


Ex. 
64-A 


168-169 


2260. 1560. 1340. 1310. 
1160, 1090 




CN 


CBiSOt 


2 


Ex. 
64>B 


211-212. 5 


2250. 1350, 1320. 1160 


CB, 


CN 


0 


0 




157-159. 5 


2230. im. 1720. 142a 1400. 950 


2 


Ex.65 


. 210. S 


2250. 1780. 173a 13401 1150. 940 


CHs 


CONB, 


CBs 


2 


Ex.66 


227-228.5 


3440. 3200. 169a ISTa. ]40a 

133a 117a 114a 970 


CHs 


CONB, 


Ph 


2 


Ex.67 


210. 5-212 


34aa 317a lesa 133a 131a iisi 


CH, 


CO,B 


CBs 


2 


Ex.68 


191-192 


2300-3100, 1740. 1725. 
1580. 1570. 1330. 1145 


CB, 


CONBCHiPh 


CHs 


2 


Ex. 69 


145-146 


3380. 1670. 1570. 1510. 
1330. 1140 


CB« 


CQNBC4B»(n) 


CBs 


2 


Ex.70 


87-89 


3350. 3310. 1670. 1580. 
1520. 1330. 1140 


CB. 


co-O 


Cfl« 


2 


Ex.71 


143-144 


1640. 1560. 1320. 1130 


CHi 


OWBCBt 

Co 


CBs 


2 


Ex. 72 


146. 5^148 


3390. 1680, 158a 1510. 
1340. 1310. 1130 


Cfli 


COnKCRi).-^ 


CB, 


2 


Ex.73 


117-118 

i 


3270. 1660. 1590. 1570. 
1520. 1320 
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[Table 12] ^ 

B'-S(0)n''^*(r^K* 
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[Table 13] 
V 



K'-5(0)n 





8» 




No. 




IE SpectruB(cB'') 


CH, 




" CHa 


2 Ex.74 


116.5-118 


1650. 1600. 1560. 1340. 1140 


CUa 


CHsOI 


CH, 


0 L% 


49-51 


3350, 1570 


CH* 


1 CHaO-CO-Ph 


CH, 


0 gj'fa 


oil 


1720. 1580 




2 £x.75 


100-100. 5 


1720. 1610. 1580. 1330. 1140 


CH, 


1 ^QUr 


CH, 




oil 


1580. 1490 




2 Ex.76 


123-124 


1600. 1570. 1490. 1320 


CH, 


1 

a 


CHa 


EX.64-A 


144-146 


2800-3200. 1590. 1560. 1500. 
1140 




2 Ex, 77 


165. 5-167 


3150, 1590. 1560. 1500. 1320. 
1130 


CH, 


CRaBr 


CUa 1 


1 let. 


oil 


158a 1430. 1100. 780 


1 


I Ex.78 


103-103. 5 


159a 1560. 1320, 1130 


CHa 1 


CR» 


CHa 'i 


I Ex. 79 1 


oil 


157a 149a 133a 1130 


CBa 






&X. 0(1 


oil 


34ia isga 1570. 132a ii40 


CH, 


CH,-Q-I1i 


CHa 2 


Ex.81 


112 


i6oa 1560. isia 133a 114a 

760 


CH, 


0 


CH, 2 


Ex.82 


220-221 


1770. 172a 160a 134a 132a 
1130 


CH, 




CH, 2 


Ex. 83 


162-163 


1590. 156a 132a 1140 


CH, 


C0-C4H«(b) 


Cfi, 0 




oil 


167a 152a 1150 


2 


Ex. 84 


oil 


7oa 158a 134a 1180 


Ph 1 


CHaOH 


CH, 0 


ler. 1 
EI.6T 1 


79-80 


:33a 157a 148a 1020 


Ph 


CHaCl 


CH, 0 


ui. I 


oil 


158a 148a 78a 740 


2 


Ex. 85 1 


106 


158a i34a 133a 115a 730 
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[Table 14] 
V 





V 




n 


No. 


■. P. (t) 


18 Spectrum(cB*') 


rn 






U 


Ex. 69 


oil 


2260. 1580. 1570. 1480. 740 


2 


Ex 86 


102. 5-103 


2260. 1590. 1570. 1340. 
1150. 730 


Pb 


CK|CO,B 


CHa 


2 


Ex.87 


157-159 


2800-3200. 1740. 1600. 
1570. 1340. 1150. 730 


CSs 


CS-NHt 


CUs 


2 


Ex.88 


158-15S 


3390. 3320. 3210. 1630. 
1570. 1320. 1140 


CHa 


CS-NBCH>Ph 


CHa 


2 


Ex. 89 


oil 


3310. 1580. 1570. 1510. 
1330. 1170. 1140 


CB. 


CS-NHC4n,(n) 


ce. 


2 


Ex.90 


88-89 


3320. 1570. 1530. 1330. 
1130 


Cll. 


cs-O 


CH, 


2 


Ex.91 


176-178 


1590. 1560. 1510. 1330. 






CH, 


2 


Ex.92 


121-122.5 


3280. 1560. 1540. 1330. 
1130 


o-CtHi 1 


CS-NB« 


CHa 


2 


Ex.93 


oil 


3410. 3310. 3200. 1610. 
1580. 1330. 1130 


CR> 


CS'NHs 


CRiPb 


2 


Ex.94 


M9-150 


3380, 3270, 3160. 1620. 
1560. 1500. 1340. 1170 


Pb 


CS-NH| 


CHa 


2 


Ex.95 


126.5-128 


3400. 3310. 3180. 1620. 
1580. 1330. 1150 


CBt 




CHs 


2 


Ex.96 


180-181 


1580, 1330. 1160. 770. 750 


CBs 




CHa 


2 


Ex.97 


59.5-160.5 


1730. 157a 1320. 1170. 770 
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[Table 15] 





R» 


R» 


n 


No. 


".P.(t) 


IR SpectruaCco'i) 


C]lsC02H 


CN 


CH, 


0 


Ref. 
Ex.70 


75-76. 5 


2940. 2240. 1720. 1590, lS6a 
1390. 1310. 1190. 1130 








2 


Ex.98 


83. 5-84. 5 


2970. 2250. 1730. 1560. 1430. 
1340. 1140 


CHiC0Nl]C4Ht(i: 


> CN 


CHa 


0 


Ref. 
Ex.71 


oil 


3310. 2960. 2240. 1650. 1550. 
147a 1390. 1300. 1260. 1160. 
1120 








2 


Ex.99 


111-112 


3320. 2960. 2250, 1660. 1570. 
1470. 1350. 1300. 1250. 1190. 
1160 


(CRi)<COsCB, 


CN 


cu. 


0 


Ref. 
Ex.72 


55-56 


2990. 2930. 2250. 1740, 1570. 
1440, 1350. 1300. 127a 1200, 
1140 




uw 




n 
U 


Ker. 
Ex.73 


60-62 


297a 22Sa 1740. 156a 143a 
1340, 127a 1140 


(CRt),00iniC4Bi(i) 


CN 


CH, 


0 


Ref. 
Ex. 74 


oil 


3310. 296a 2240. 1650, 155a 
147a 126a 1120 








2 


Ex. 100 


113. 6-115 


332a 2940. 2260. 1650. 157a 

143a 134a i3oa ii40 


Nl<CH.), 


CN 




2 


Ex. 101 


118.5-120.5 


225a 1630. 132a 1120 




CN 


CSi 


2 


Ex. 102 


150-151 


299a 2240. 158a 1360. 130a 

126a 122a 115a looo 




CN 


CHs 


2 


Ex. 103 


152-153 


343a 3350. 29ia 225a 163a 
lS7a lS2a 1450, 1350. 1320. 
1150 
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[Table 16] 



8'— S(0)n^^*(r^R' 







A 


n 
11 


1 Nn 


m n firm's 


IS SpectrunCcn ') 




CN 


CHs 


2 


Ex. 104 


137-138 


3320. 3020. 2930. 2250. 
1610, 1570. 1520. 1470, 
1400. 1340. 1150 












142-143 


3240. 2250. 1570. 1510. 
1480. 1410. 1340. 1300 


O 


CN 


CH, 


2 


Ex. 106 


169-170 


3320, 2250, 1620. 1570. 
1520. 1460. 1390. 1350. 
1290. 1160. 1130 




CN 


CH, 


2 


Ex. 107 


178-180 


2240. 1640. 1590. 1330. 
1150 


fiiiunti«ii^i/jia^ 2 






2 


Ex. 108 


80-81 


3290. 297a 2250. 1580. 
1430. 1360. 1160 


NRrn.PH 
jiiiLiiifrii 






A 

Z 


Ex. 109 


109-110 


3160. 2880, 2250, 1570. 
Mun i^fin i^nn uRn 

itOUt iOOU. lOUu. ilOU 




CN 


CH3 


2 


Ex.no 


187-188 


3160. 225a 1570. 1430. 
1370. 1300. 1160 


NB-(l-adamantyl> 


CN 


CHj 


2 


Ex.111 


155. 5-157. C 


3180. 2910. 2850. 2240. 
1570. 1460. 1360. 1300. 
1260. 1160 


CS) 

HHCHCO|C«H« 


CN 


CR3 


2 


Ex. 112 


oil 


3260. 2990. 2250. 1740. 
1580. 1440. 1370. 1300. 
1210. 1170. 1140 


CBt 


CHtBt 


CHs 


1 


Ex.113 


95-97 


1580. 1030 


Ph 


CN 


CH, 


1 


Ex.114 


oil 


2250. 1580. 1450. 1290. 
1090. 1060 


CBiClf 


CN 


CH) 


1 1 


Ex.115 


99. 5-101. 5 


2250. 1580. 1290. 1060 
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[Table 17] 
B'-S(0)n 
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[Table 18] 



8'-S(0)n''N>^R' 







R* 


n 


No. 


m. p. (t) 


IR SpectruoCcB*') 


CHs 


CN 


-CH,-^^OCHa 


0 




oil 

ti 


2240. 1610, 1520. 1250. 
1040 


2 


Ex. 127 


100-102 


226a 1610. 1560. 1520. 
1330. 1160. 970 




CN 


-CHi-^^-Cl 


0 


(fief. Ex. SO 


1 oil 


2240. 1490. 1090. 1020 


2 


Ex.128 


139-142 


2250. 1490. 1340. 1160. 
990. 780 


ait 


CN 


> = C, 


0 


|Brf.Bs.81 


101-103 


2230. 1540. 960 


1 


£x. 129 


126-131 


2250. 1630. 1530. 1060. 
970. 770 


2 


Ex.130 


183-186 


2260. 1640. 1530. 1340. 
U50. 960 


CHs 


CN 


-CH,-f(^ 


2 


Ex. 131 


1 99-100 


2980. 2250. 1570, 1340. 

II50. 1110 


CH« 


CN 


-CH,_/~\ 


2 


Ex. 132 1 


107-108 


2900. 2250. 1570. 1330. 
1140. 960 


CHs 


CN 


-CH,-N~CH,-^^ 


2 


Ex.133 


84-85 


3340. 2260. 1570. 1340. 
1160. 960 


CU« 


CN 


0 

-CNH-NHi 


0 


Sef.Ex.B2l 


167-168 


3360, 2240. 1680. 1600. 
1350. 1150 


CHs 


CN 


0 0 

-cnh-nhH-h 


0 




141-142 


3320. 2240. 1680. 1550. 
1500. 1130 


CHa 


CN 




1 


Bcf.ex.84 


61-62 


3150. 2240. 1630. 1500. 

1130. 1090 




1 


Ex. 
134-A 


101-102 


3120. 2250. 1630. 1490. 
1330. 1080 




2 


Ex. 

134-b| 


173-174 


3170. 2260. 1630. 1340. 
1140. 1100 
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[Table 19J 

"to 



No. 



a. P. (t) I IB Spectniii(co-») 



CI 



CHa 



CS-NBi 



CS-NHi 



Ex. 135 j 90-93 j 3300. 2930. 1620. 1570, 
1040 



-CH 



Ex. 136 1 135-137 I 3430. 3300. 1610. 1510. 

1325. 1250. 1160 



CS>NHt 



-CH.-Q-C1 



Ex. 137 1 168-170 ( 3370. 3260. 3150. 1630. 

1410. 1340. 1160 



CS-NH, 



Ex.138 



CB» 



f.3i£i.>l 1640. 1580. 



1270. 1040 



Ex. 139 128- 1 3420. 1620. 1570. 1340. 



(auljrait) 



Ph 



CO.H 



1180 



CHa 



Ex.140 74-78 



1800-3600. 
1350. 1170. 



1730. 1570. 
1150 



Ph. 



NBC0*C(CHt) 



CHa 



Ex. 141 117-119 



3200-3400. 
1330. 1150. 



1750. 1620. 
730 



Ph 



Bef.Ei.86 oil 



CN 



C(CBa)j 



2240. 1560. 1120. 740 



Ex. 142 131-132 



2250. 1550. 
760. 730 



1350. 1160. 



CN 



CHa 



tet.E«.86 oil [2240. 1580. 1300. 1120 



Ex. 143 125-126 



2250. 1570. 
1150 



1350. 1300. 



Bef.Bx.S7 oil 



CN 



RaC 



CHa 



2240. 1580. 1120 



Ex. 144 



121- 
122.5 



225a 1570. 1350. 1160 



ci 



CN 



CHa 



Ref . U. 88 



oil 



2240. 1580. 
1130 



1460. 1300. 



CN 



X. 145 138-140 



2250. 1570. 
1160 



1350. 1300 



ut.tx.td\ oil 12240. 1580. 1480 



Ex. 146 91-92 



2250. 157a 
1300. 1230. 



1500. 1350. 
1150 
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[Table 20] 





n 
K 


K 


n 


No. 


n. P. (t) 


IB SpectrunCcB'') 








0 


Sef.Ei.gc 


1 oil 


2240. 1580. 1310 


CN 






Ex. 147 


oil 


2250. 1580. 1320. 1130 






2 


Ex.148 


130-132 


2250. 1570. 1360. 1300. 
1160. 1120 








0 


Bef.Es.91 


oil 


2240. 1580, 1320 


CN 




2 


Ex. 149 


112- 


2260. 1570. 1330. 1300. 












113.5 


1160. 1130 




CN 


CHa 


0 


Sef. Es. 92 


oil 


2240. 1580. 1480. 126a 
1120 


i 






2 


Ex. 150 


128-129 


2250. 1600. 1570. 1480. 
1390. 1150 


-Q 

^OCH, 






0 


t«tBs.M 


41-41.5 


2240. 1590. 148a 1250 


CN 


CHs 


2 


Ex.151 


138-140 


225a 1570. 135a i2ga 












125a 1150 


-Q 


CN 


CH3 


0 


Bet. Ex. 94 


oil 


224a 158a 1480. 1250 






2 


Ex.152 


133-134 


225a 157a 135a 1160 


-Q 

Cl Cl 






0 


Sef.Ex.95 


12S-126 


224a 158a 144a 1410. 




fit 






780 






2 


Ex. 153 


119-121 


22Sa 1570. 136a 118a 
1160 








0 


Kef.Ei.96 


116-118 


224a 159a 143a 1130 




CN 


CHs 


2 


Ex.154 


109-111 


22sa 157a 143a 1370 

1300. 120a 1160 




CN 


CH« 


1 


Ex. 155 


oil 


224a 1580. 129a 1090 








0 


Bef.Ex,97 


oil 


2240. lS7a 146a 1120 


CN 




1 


Ex. 156 


75-76 


225a 156a 127a 1070 






2 


Ex. 157 


132-133 


2260. 157a 135a 1170 








0 1 


'ef.Ex.98 


oil 


2240. 156a 1380 


CN 


CHs 


1 


Ex.158 


oil 


2250. 1S70. 138a 1090 






2 


Ex. 159 


107-108 


225a I57a 136a 1130 
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[Table 21] 



8« 



R 



J»J No. ii.p.(t) 



IRSpectnmCca-*) 



-€fi»C6(CH,) 



CN 



CH« 



0 tef.E«.99l oil 



2240. 1580. 126a 1120 



2 Ex. 160 75-76 



2250. 1570. 1330. 1140 



■O 



0 1., f oil 
Kef. 
EX.1D0 



CN 



2930, 
1110 



2240, 1580. 1450. 



1 Ex. 161 oil 



2930. 
1060 



2240. 1580. 1290. 



2 Ex. 162 133-135 



0 I Bef. I Oil 
El. 101 



2250. 1570. 1330. 1140 



CN 



-O 



2930. 
1110 



2240. 1560. 1460. 



1 Ex. 163 77-78. 5 



2930. 
1100 



2240. 1560. 1460, 



Pb 



■Q 

Br 



CHa 



2 I Ex. 164 i 84. 5- 
85.5 



2940. 
1360. 



2240. 
1170 



1560. 1460. 



COxCfli 



CBs 



2 Ex. 165 108-109 



1740. 
730 



1580. 1310. 1150. 



CN 



CHs 



lef. I Oil 

ex.102 



2240. 1580, 1460, 1300. 
1120 



1 Ex. 166 oil 



2240. 1570. 1290. 1100 



2] Ex. 167 141-143 



CN 



CB. 

•at 



2250. 1S60. 1350. 1160 




2 Ex. 168 87-89 



2250. 1490, 1350. 1250. 
1140 



CBi 



CN 



2 Ex. 169 118-120 



2260, 1560. 1350. 1150. 
970. 760 



CBs 



CN 



2 Ex.170 94-97 



CN 



2250. 1340. 1330. 1160. 
990 



2 Ex. 171 98-102 



2240. 1520. 1350. 1340. 
1160. 980 
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[Table 22] 



B' 




V 


n 


No 




IK stpectrunCcD 'j 


CBs 


CN 


CH.Ov 


2 


Ex. 172 


154-157 


2250. 1510. 1340. 1230. 
I 150. 1035 


CHa 


CN 




2 


Ex.173 


128-130 


2250. 1520. 1330. 1140 


CH] 


CN 


Civ. OCR, 
-CBt-^^Oaia 


2 


Ex. 174 


108-117 


2260. 1490. 1340. 1330. 

1140. HDD 


CRa 


CN 




2 


Ex.175 


114-117 


2240. 1560. 1350. 1160 


CBs 


CN 




2 


Ex.176 


145-148 


2240. 1560. 1350. 1160 


CH. 


CN 




2 


Ex. 177 


110-113 


2250. 1560. 1340. 1160. 
1140 


CR. 


CN 


-OI.-0 


1 


Ex. 178 


9?-99 


2240. 1560. 1040 




CN 




2 


Ex.179 


93-95 


2250. 1330. 1320. 1160. 
1140 




CN 


l-adanantyl 


2 


Ex.180 


157-160 


2250. 1550. 1340. 1150 
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[Table 233 



CN 



-^^HHCmiC,H,(.) CN 



No. 



tel. 
Es.103 



, P. (t) 

96-97 



Bet 
U104 



2 Ex. 181 



135-136 



180- 
18L5 



IR SpectrmCc a-') 
3440. 3360. 2250. 1650. 
1600. 1580. 1500 



3320. 2240. 1630 



3370. 3300. 2250. 1670. 
1540. 1350. 1150 



CN 



CBs 



M. 



115-116 



2 Ex. 182 



182-184 



ci 



CN 



-P 



CN 



CHs 



CH; 



" • gi.lOS 



160-162 



2 I Ex. 183 



234-235 



Bef. 
Ex. 107 



oil 



3280. 323a 2230. 1600. 
1340, 1320. 1150 



3270. 2260. 1600. 1330. 
1140 



3270. 2240. 1340. 1170 



3280. 2250L 
1340. 1150 



1590. 1580. 



3470. 3370. 
1480. 750 



2240. 1620. 



-P 

NBCNBI 



n Bet. 
" I Ex 108 



172-174 



3320. 2240. 1640. 1580 



1 Ex. 184 



152-153 



BCRBC»Ht(ji) 



CN 



CHa 



3290. 2250. 
1290 



2 £x. 185 



224-226 



3330. 2250. 
1350. 1150 



1640. 1570. 



1660. 1580. 



Ex.109 



216-218 



3310. 2240. 1630 



CN 



CHb 



2 Ex. 186 



, 210- 
(Malysie) 



3320. 1630. 
155 



1570. 1340. 



-Q 



CN CHa 



Ks.no 



oil 



3470. 3370. 
1480 



2240. 1590. 
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[Table 24] 







V 


n 


No. 


B.i>.a) 


IR SpectruaCoH'') 


^NHCHHC,H,(») 


CN 


CH» 


0 


Bef. 
Ex.111 


123.5- 
124.5 


2240. 1650. 1590. 1550 


2 


Ex.187 


15I~ 

f Blau. ^ 


3300. 2250, 1650. 1350. 
1150 




CN 




2 


Ex.188 


148-149 


2240. 1560. 1350. 1160 


-NH. 


CN 


CBi 


2 


Ex.189 


164-165 


318a 2250. 1580. 1360. 
1170 




CN 


CHa 


2 


Ex. 190 


59-60 


2250. 1580. 1370. 1300. 

1150 


-o 


CN 




2 


Ex. 191 


oil 


2950. 2250. 1580. 1370. 
127a 1170 




CK 


CB» 


2 


Ex. 192 


115-116 


333a 225a lS8a 136a 
1160 


1 ««■• 
H 


CN 


CH« 


2 


Ex.193 


145- 
146.5 


340a 2250. 159a 1350. 
1150 


H 


CN 


CHs- 


2 


Ex.194 


147-148 


309a 225a is7a 143a 

137a 1300. 1170 
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[Table 253 



n No. 



IR Spectrua(cB-i> 



CN 



CRi 



2 Ex. 195 



121-123 



cat 



2250. 1580. 149a im 
1300. 1190. 1150 



H 



CN 



CH, 



2 Ex. 196 



171-172 



3200. 2250. 1570. 1360. 
1300. 1160 



CBa 



CN 



CB, 



2 Ex. 187 



83-84 



B 



2250. 1580. 1370. 1300. 
1150 



CN CBa 



2 Ex. 198 



CH. 



CN 



121- 
122.5 



30ia 2250. 1580. 1360. 
1300. 1160. 1080 



CH. 



2 Ex. 199 



oil 



2250. 1580. 1370. 1300. 
1150 



CN 



CH, 



2 Ex. 200 



113-114 



3290. 2250. 1580. 1360. 
1300. 1150 



CN 



2 Ex.201 



81-82 



3210. 2250. 1580. 1510. 
137a 1160 



H 



CN 



CB, 



2 Ex. 202 



80-81 



3290. 2250. 1580. 1420. 
1370, 1160 



CN 



CH] 



2 Ex. 203 



185-187 



3270. 2250. 1630. 1580. 
1310. 1140 



CN 



CH, 



2 Ex. 204 



155.5 
-156 



2880, 2250, 1580. 1380. 
1160. 1110 



-rO 

CB, 



CN 



CH, 



2 Ex. 205 



85 



2920. 2250. 1590. 1370. 
1150. 1000 
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[Experimental Example 1] 
Inhibition of activity 

The test compoundwas dissolved in N,N-- 
diinethylformamide at a concentration of 10 mH and this 
5 solution was diluted with RPMI-1640 medium at a final 
concentration of 0«1 mH. Then, this dilution was 
further diluted serially with the same medium by the 
doubling dilution method to provide a concentration 
series from 20 ^M to 0.16 iM for addition to the 

10 culture system. 

Using the I L- 6 -dependent cell line MH60, the in- 
hibitory effect of the test compound on IL-6 -dependent 
growth of cells was evaluated. On the day immediately 
preceding the experiment, the cells were suspended in 

IS 10% inactivated fetal calf serum-RFMI-1640 medium at a 
density of 1x10^ /mL and grown in a flask at 37 under 
sparging with 5% C02/95% air. On the day of starting 
the experiment/ the cultured cells were seeded in a 96- 
well plate, at a density of 1x10* cells/O.l mL/well. 

20 After the test compound preparation was added to the 

wells, IL-6 was added at a final concentration of 0.25 
ng/mL. After 2 days of incubation, 0.02 mL of solution 
of dimethyl thiazolyl diphenyltetrazolium bromide (HTT) 
in PBS (5 mg/mL) was added to each well, and the plate 

25 was further incubated for 3 hours. Then, 0.1 mL of 10% 
sodium dodecyl sulfate O.OlN-HCl solution was added to 
each well and the plate was further Incubated at 37^C 
overnight* Then, using the Multi-Scan, the optical 
density at 560 nm was measured to estimate the 

30 viability of cells . 

As a result, the test compound was found to effec- 
tively inhibit growth of KH60 cells. The data are pre- 
sented in Table 26 in terms of IC50 which is the 
concentration of the test compound causing 50% 

35 inhibition of growth. 
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Table 26 





Ex. No. of test compound 


1C30 (m 


5 


6 


0.83 




13 


0.91 




17 


0.80 




18 


0.85 




38 


0.90 


10 


44 


0.49 




94 


0.79 




95 


0.85 




114 


0.80 




116 


0.98 


15 


122 


0.84 




136 


0.79 




137 


0.78 




138 


0.98 




139 


0.64 


20 


143 


0.59 




144 


0.83 




145 


0.81 




146 






147 


0.39 


25 


148 


0.93 




150 


0.90 




151 


0.88 




153 


0.36 




154 


0.33 


30 


155 


0.37 




166 


0.34 




167 


0.61 




169 


0.99 




187 


0.90 


35 


204 


0.75 



It: Is clear from the data shown in Table 26 that 
40 the oxazole derivatives of the present invention have 
excellent IL-6-inhibitory activity. 
[Experimental Example 2] 

Inhibition of acute-phase protein production 

It is known that in the event of infection, tissue 
45 injury, development of a malignant tumor, or 

immunologic abnormality, the body reacts to such an 
event by producing acute-phase proteins and that lL-6 
is the most crucial factor in the induction of such 
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proteins. In amyloidosis secondary to chronic 
inflammatory diseases, the acute-phase protein serum 
amyloid A protein becomes fibrillated and is deposited 
extracellularly to elicit disorders of the organs. 
5 Then, effect of the test compound on the production of 
serum amyloid A protein was investigated in experi-* 
mental animals. 

Female C57BL/6 mice (6 weeks old) were 
acclimatized for 1 week, and divided into groups of 5 

10 animals. Mice in the test group were given a single 
dose of the test compound suspended in 5% aqueous 
arable gum solution by oral gavage. A control group 
was similarly treated with the vehicle only. One hour 
after administration, 0.25 mg of LPS, the outer 

15 membrane fraction of Gram--negative bacteria, was 

administered intraperitoneal ly to animals in both the 
test group and the control group. The blood was drawn 
7 hours after administration of US, and serum amyloid 
A protein concentration was determined by the sandwich 

20 ELISA method. The result is set forth in Table 27. 
The asterisk denotes significant difference from 
control (p<0.01; student t-test). 
(Table 27] 



25 


'treatmen't 


dose 
(mg/kg) 


Inhibition of serum amyloid 
A protein production ( % ) 




none 


0 


0 


30 


compound of 
Ex. 6 


50 


54* 


35 


compound of 
Ex. 13 


SO 


78* 



It is clear from Table 27 that the oxazole deriva«> 
tives of the present invention have excellent activity 
to inhibit the production of the acute^-phase protein. 
40 [0151] 
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[Experimental Example 3] 
Inhibition of NO production 

UBing the mouse macrophage-derived cell line RAW 
264.7 as iNOS-induction cells, the inhibitory effect of 
5 the test compound on NO production was evaluated. The 
test compound was dissolved in N,N-dimethylfonnamide at 
a concentration of 10 mH and the solution was diluted 
with RFMI-1640 medium to 0,1 mM, This solution was 
further diluted serially with the same medium by the 

10 10- fold dilution method to provide a concentration 

series from 10 iM to about 10 nM for addition to the 
culture system. On the day immediately preceding the 
experiment, cells were suspended in 10% inactivated 
fetal calf serum--RPIII--1640 medium at a density of 

15 SxloVml and seeded in a 96-*well plate, 1x10^ cell8/0.2 
ml/wall » The plate was incubated at 37*C under 
aeration with 5% COj/SSt air overnight and then the 
test compound preparation was added. LPS and gamma 
interferon were then added at final concentrations of 5 

20 ng/ml and 1 U/ml, respectively, and the plate was 

incubated. After overnight culture, the nitrite ion 
(stable metabolite of NO) in the culture supernatant 
was determined as an indicator of NO production. The 
nitrite ion concentration was measured by adding 25 \il 

25 of 2,3-diaminonaphthalene (DAN) (20 ^g/ml) to 50 ixl of 
culture supernatant and measuring the fluorescent 
emission at 450 nm (exciting wavelength 365 nm) . The 
results are shown in Table 28. IC^o stands for the 
concentration of the test compound causing 50% 

30 inhibition of NO production. 
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[Table 26} 



10 



15 



20 







1 

X 


73 






7 


19 


24 


40 


34 


13 


35 


28 


62 


15 


98 


15 


121 


10 


122 


80 


123 


9.8 


181 


67 


195 


24 


204 


28 


205 


28 



It is clear from Table 28 that the oxazole deriva- 
tive of the present invention strongly inhibits release 
of NO from RAW264.7 cells and thus has excellent NO 
25 product ion^inhibitory activity. 
[Experimental Example 4] 

Effect against elevation of blood nitrogen oxide 
concentration 

As NO is produced in the body as a defense against 

30 infection or iimnunologic abnormality, it is immediately 
metabolized into nitrous acid and nitric acid so that 
the blood nitrogen oxide (NOx) level is elevated. 
Therefore, using experimental animals, the effect of 
the test compound on this elevation of blood NOx 

35 concentration was evaluated » 

Female BALB/c mice (6 weeks old) were acclimatized 
for 1 week, and divided into groups each consisting of 
6-8 animals. The mice in the test group were 
intraperitoneally dosed with 30 mg/kg of the test 

40 compound (compound of Ex. 8, 88, 123 or 132) suspended 
in 0.5% agueous methylcellulose solution. The control 
group received the vehicle only in the same manner* 
After 30 minutes, LPS (30 mg/kg) was administered 
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intraperltoneally to animals in both the test group and 
the control group* The blood was drawn 6 hours after 
LPS administration and the serum concentration of 
nitrate ion + nitrite Ion was measured. The nitrate 
5 ion was converted to nitrite ion with nitrate reductase 
and the total nitrite ion concentration was determined 
by the above-mentioned fluorometry using DAN. The test 
compounds showed significant inhibition conpared with 
control (student's t-test) . 
10 It is clear that the oxazole derivative of the 

present invention exerts excellent NO production- 
inhibitory activity Jji vivo as well. 

The oxazole derivative of the present invention 

15 has excellent inhibitory activities of IIj-6 activity 
and NO production can be used as a safe IL^-G activity 
inhibitor or NO production inhibitor in human and other 
mammalian animals (e.g. mouse, rat, guinea pig, rabbit, 
dog, cat, bovine, swine, sheep, monkey, chimpanzee). 

20 Furthermore, the oxazole derivative (I') can be used as 
a medicine, such as a prophylactic and therapeutic drug 
for IL*6*as8ociated diseases, for example, cardiac 
diseases such as myocardiopathy, cardiac hypertrophy, 
myocardial infarction, angina pectoris, etc., various 

25 autoimmune diseases such as chronic rheumatoid 

arthritis, systemic lupus erythematosus, systemic 
scleroderma, rheumatic fever, polymyositis, 
periarteritis nodosa, Sj6gren's syndrcme, Behcet's 
disease, Castleman's disease, autoimmune hemolytic 

30 anemia, etc., inflammatory diseases such as mesanglal 
proliferative nephritis, IgA nephritis, lupus 
nephritis, osteoporosis, amyloidosis, bronchial asthma, 
atopic dermatitis, psoriasis, pleurisy, ulcerative 
colitis, atherosclerosis, active chronic hepatitis, 

35 alcoholic cirrhosis, gout, various types of 

encephalitis, etc., or diseases accompanied by 
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granuloma such as iDultlple myeoloma, atrial myxoma, 
renal carcinoma, pulmonary adenocarcinoma, malignant 
mesothelioma, ovarian cancer, cancerous cachexia, etc., 
or Nd-aasociated diseases, for example, 
5 atherosclerosis, myocarditis, myocardiopathy, ischemic 
brain disorder^ Alzheimer's disease, multiple 
sclerosis, septicemia, rheumatoid arthritis, 
osteoarthritis, gastric ulcer, duodenal ulcer, 
ulcerative colitis, diabetes, glomerulonephritis, 
10 osteoporosis, pneiimonia, hepatitis, graft rejection, 
pain, etc., with safety in human and other mammalian 
animals (e.g. mouse, rat, guinea pig, rabbit, dog, cat, 
bovine , swine , sheep , monkey , chimpanzee ) * 
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CLAIMS 



What is claimed iss 

1. An oxazole derivative having a group bonded 
through a sulfinyl or sulfonyl moiety at the S-position 
of the oxazole ring, provided that when the substltuent 
at the 4 -position is hydrogen, (1) the compound which 
has 4--iiiethoxyphenyl or 4-methoxyphenylethinyl at the 2- 
position and nonaf luorobutylsulfonyl at the S-positlon, 

(2) the compound which has phenyl at the 2-position and 
(2-phenyl-5-thlazolyI)sulfonyl at the S-position, and 

(3) the compound which has 3-[5-(2 , 3-epoxy-5-hydroxy-4- 
methylhexyl ) -3 , 4^dihydroxytetrahydropyran-2-y 1 J -2- 
methyl-l-(E)-propenyl at the 2-posltion and 4<-methyl- 
phenyl sulfonyl at the 5-posltion are excluded. 

2. The oxazole derivative according to claim 1, which 
has a halogen atom or a group bonded through a carbon, 
nitrogen, oxygen, or sulfur atom as a substltuent at 
the 2-position of the oxazole ring. 

3. The oxazole derivative according to claim 1, which 
has a halogen atom or a group bonded through a carbon, 
nitrogen, oxygen, or sulfur atom as a substltuent at 
the 4-position of the oxazole ring. 

4. The oxazole derivative according to claim 1, which 
is a compound of the formulas 




(I) 



wherein R represents a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
Bubstituted, or amino which may be substituted; n 
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represent;s 1 or 2; represents hydrogen, cyano, acyl^ 
carbamoyl which may be Bubstltuted, thiocarbamoyl which 
may be subsHituted , a hydrocarbon group which may be 
subatituted, a heterocyclic group which may be 
substituted, amino which may be substituted, or 
carboxyl which may be esterified; represents 
hydrogen, halogen, a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, a hydrocarbon-oxy group which may be 
substituted, amino which may be substituted, carboxyl 
which may be esterified, or a group of the formula 
-S(0)m-R; where R represents a hydrocarbon group which 
may be substituted or a heterocyclic group which may be 
substituted; m represents 0, 1, or 2. 

5. The oxazole derivative according to claim 4, 
wtierein R^ represents a C|.,9 hydrocarbon group which may 
be substituted, a 5- to S-membered heterocyclic group 
containing at least 1 atom selected from nitrogen, 
oxygen, and sulfur, which may be substituted, or amino 
which may be substituted; 

R* represents hydrogen, cyano, an organic carboxyl ic 
acid-derived acyl group, carbamoyl which may be substi- 
tuted, thiocarbamoyl which may be substituted, a C1.19 
hydrocarbon group which may be substituted, a 5- to 8- 
membered heterocyclic group containing at least 1 atom 
selected from nitrogen, oxygen, and sulfur, which may 
be substituted, amino which may be substituted, or 
carboxyl which may be esterified; 

r' represents hydrogen, halogen, a C|.|9 hydrocarbon 
group ^ich may be substituted, a 5- to B-membered 
heterocyclic group containing at least 1 atom selected 
from nitrogen, oxygen, and sulfur, which may be 
substituted, a Cj.ij hydrocarbon-oxy group which may be 
substituted, amino which may be substituted, carboxyl 
which may be esterified, or a group of the formula 
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S(0)in-R'; where R' represents a Ci.j, hydrocarbon group 
which may be substituted or a 5- to B-membered 
heterocyclic group containing at least 1 atom selected 
from nitrogen, oxygen, and sulfur, which may be 
substituted; m represents 0, 1, or 2. 

6. The oxazole derivative according to claim 4, 
wherein represents 

(1) Ci.i9 alkyl which may be substituted with (i) a 5- 
or 6-meiiibered sulfur-containing heterocyclic group, 
(ii) a 5- or 6-membered oxygen- and nitrogen-^containing 
heterocyclic group which may be substituted with Ci^ia 
alkyl or cyano, (iii) carboxyl, (iv) C^.u arylcarbonyl , 
(V) cyano, (vi) carbamoyl which may be mono- or di- 
substituted with Ci_i2 alkyl, or (vli) Cx.12 alkoxy- 
carbonyl, 

(2) Cj.i2 alkenyl which may be substituted with mono- or 
di-C 

1-12 alkyiamino, 

(3) alkinyl, 

(4) cycloalkyl, 

(5) Cft^ii aryl which may be substituted with (i) 
halogen, (ii) C,.i2 alkoxy, (iii) amino which may be 
substituted with (a) carbamoyl which may be substituted 
with C,.x2 alkyl or 03^,0 cycloalkyl, (b) Cg.u 
arylsulfonyl which may be substituted with halogen, or 
(c) C|.i2 alkylsulfonyl, (iv) Ci^ij alJcyl which may be 
substituted with halogen, (v) nitro or (vi) hydroxyl, 

(6) C,.i^ aralkyl which may be substituted with (i) 
halogen, (ii) Cj.n alkoxy, (iii) amino which may be 
substituted with (a) C«.|4 arylsulfonyl which may be 
substituted with Cj.ii alkyl or (b) Ci.12 alkylsulfonyl, 
or (iv) nitro, 

(7) a 5- or 6-membered nitrogen- or oxgen-containing 
heterocyclic group, 

(8) amino which may be substituted with (i) C,.j2 allcyl 
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which may be Bubatituted with (a) Ci.^ alkoxy-carbonyl , 
(b) mono- or di-Cnj alkylamino or (c) a 5- or 6- 
membered nitrogen-containing heterocyclic group, (ii) 
C7-19 aralkyl which may be substituted with halogen or 
Cx^xi alkoxy, (iii) bridged-ring hydrocarbon group, 

(iv) Cfi-u a3=yl (V) C3.10 cycloalkyl or 
(9) thienopyrimidylhydrazino which may be substituted 
with Ci.x2 alkyl. 

7 . The oxazole derivative according to claim 4 , 
wherein represents 

(1) Ci.12 alkyl which may be substituted with (i) 
thienyl, (ii) oxazolyl which may be substituted with 

alkyl or cyano, (iii) carboxyl, (iv) C6.t2 
arylcarbonyl, (v) cyano, (vi) carbamoyl which may be 
mono- or di-substltuted with C^^ alkyl, or (vii) Ci.« 
alkoxy-carbonyl , 

(2) C2.6 alkenyl which may be substituted with mono- or 
di-Cx.6 alkylamino, 

(3) Cj^ alkinyl, 

(4) Cj.8 cycloalkyl, 

(5) C6.12 aryl which may be substituted with (i) 
halogen, (ii) alkoxy^ (iii) amino which may be 
substituted with (a) carbamoyl which is substituted 
with alkyl or C3.« cycloalkyl, (b) C^^.^j arylsulfonyl 
which may substituted with halogen or (c) Ci.^ 
allcylsulfonyl , (iv) C^.^ alkyl which may be substituted 
with halogen (v) nitro or (vi) hydroxy, 

(6) C7.13 arall^l which may be substituted with (i) 
halogen, (ii) Ci.« alkoxy, (iii) amino which may be 
substituted with (a) C^.iz arylsulfonyl which may be 
substituted with alJcyl or (b) Ci.j alkylsulf onyl, or 
(iv) nitro, 

(7) a heterocyclic group selected from the group 
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consisting of pyriinidyl^ piperidino, morpholino and 1- 
piperazinyl^ 

(8) amino which may be substituted with (i) C,.^ alkyl 
which may be substituted with (a) C^^e alkoxy-carbonyl , 
(b) mono-- or di-Cu^ alkylamino or (c) pyridyl, (ii) c^. 
12 aryl, (iii) ^i^n aralkyi which may be substituted 
with halogen or C^^e alkoxy^ (iv) adamantyl or (v) Ca^a 
cycloalkyl, or 

(9) thienopyrimidylhydrazino which may be substituted 
with Ci^ alkyl. 

8. The oxazole derivative accoxding to claim 4, 
wherein represents 

(1) cyano, 

(2) Ci^i2 alkanoyl, 

(3) carbamoyl which may be substituted with (i) C^.jj 
alkyl which may be substituted with a 5- or 6-membered 
nitrogen-containing heterocyclic group, (ii) C1.12 
alkoxy or (lii) C7.19 aralkyl, 

(4) a 5- or e-membered saturated nitrogen-containing 
heterocyclic-carbonyl, which may be substituted with 
Ce^K aryl, 

(5) thiocarbamoyl which may be substituted with (i) C,. 
12 alkyl or (ii) aralkyl, 

(6) a 5- or 6-membered saturated nitrogen-containing 
heterocyclic -thiocarbonyl , 

(7) C|.i2 alkyl which may be substituted with a group 
selected from the group consisting of (i) hydroxyl 
which may be. acylated with Ce.14 arylcarbonyl , (ii) 
halogen, (iii) carboxyl, (iv) cyano, (v) amino which 
may be substituted with Ci^i2 alkyl which may be 
substituted with a 5- or e-membered nitrogen^containing 
heterocyclic group or €7^19 aralkyl, (vi) a 5- or 6- 
membered saturated heterocyclic group containing 2 
nitrogen atoms, which may be substituted with Ce.14 
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aryl, (vli) phthalimldOr (vili) C«^i4 arylBulfonyl which 
may be substituted with C^.n alkyl, and (ix) C^.j^ 
aryloxy which may be substituted with halogen, 

(8) C7.J9 aralkyl which may be substituted with halogen 
or hydroxy 1, 

(9) a 5-* or 6*membered nitrogen and sulfur-containing 
heterocyclic group, which may be substituted with (i) 
Cj.i2 alkoxy-carbonyl or (ii) C^^y^ aryl, 

(10) amino which may be substituted with C1.12 alkoxy* 
carbonyl, 

(11) carboxyl , or 

(12) C|.t2 alkoxy-carbonyl. 

9. The oxazole derivative according to claim 4, 
wherein represents 

(1) cyano, 

(2) alkanoyl, 

(3) carbamoyl which may be substituted with (i) Ci^a 
alkyl which may be substituted with pyridyl, (ii) Cuu 
aralkyl or (iii) C|^ alkanoyl, 

(4) piperidinocarbonyl , 

(5) 1-piperazinylcarbonyl which may be substituted with 
C6.12 aryl, 

(6) thiocarbamoyl which may be substituted with (i) C|.i^ 
alkyl or (ii) 07.13 aralJcyl, 

(7) piperidinothiocarbonyl , 

(8) Ci^ alkyl which may be substituted with (i) hydroxy 
which may be acylated with arylcarbonyl , (ii) 
halogen, (iii) carboxyl, (iv) cyano, (v) amino which 
may substituted with (a) C,.^ alkyl which may be 
substituted with pyridyl or (b) aralkyl, (vi) 1- 
piperazinyl which may be substituted with aryl, 
(vii) phthalimido, (viii) azrylsulf onyl which may 
be substituted with alkyl, or (ix) C|^.x2 aryloxy 
which may be substituted with halogen, 
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(9) C7.13 aralkyl which may be substituted with halogen 
or hydroxyl ^ 

(10) thiazolyl which may be substituted with C1.5 
alkoxy-carbonyl or (b) C^-u aryl# 

(11) amino which may be substituted with alkoxy- 
carbonyl, 

(12) carboxyl, or 

(13) alkoxy-carbonyl • 

10* The oxazole derivative according to claim 4, 
wherein represents 

(1) hydrogen, 

(2) halogen, 

(3) C^.j2 alkyl which may be substituted with a group 
selected from the group consisting of (i) amino which 
may be substituted with C7.19 arallcyl or C1.12 alkyl, (11) 
a 5- or 6-membered saturated heterocyclic group 
containing 2 nitrogen atoms which may be substituted 
with C^.i^ aryl, (ill) phthalimido, (iv) C^.i* 
arylsulfonyl which may substituted with C1.12 alkyl, (v) 
hydroxyl which may be substituted with Ci^ij alkanoyl, 
(vi) a 5- or 6*membered saturated nitrogen- and/or 
oxygen-containing heterocyclic group, (vii) halogen, 
(viii) Cx^ij alkoxy-carbonyl, 

and (ix) a 5- to 6-membered unsaturated nitrogen- 
and/or oxgen-containing heterocyclic group, which may 
be substituted with Ci^ alkyl or cyano, 

(4) Cx^ii alkenyl which may be substituted with C^.u 
aryl, 

(5) Ce.u aryl which may be substituted with Ci^i2 alkoxy, 

(6) aralkyl which may be substituted with (1) 
amino, (11) nitro, (ill) C^. alkoxy, or (iv) halogen, 

(7) C5.J0 cycloalkyl, 

(8) Cs.to cycloalkyl-Ci.i2 alkyl, 

(9) a C4.12 bridged-ring hydrocarbon group. 
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(10) a 5-* to 6-ineRibered unsaturated nitrogen- and/or 
oxygen-containing heterocyclic group, 

(11) alkoxy, 

(12) amino which may be substituted with (i) Ci.w alkyl 
which may substituted with Ci.n alkoxy-carbonyl or (b) 
a 5- or 6-membered nitrogen-containing heterocyclic 
group or (ii) C7.19 aralkyl, or 

(13) C1.12 alkoxy-carbonyl. 

11. The oxazole derivative according to claim 4, 
wherein represents 

( 1 ) hydrogen , 

(2) halogen, 

(3) Ci^s alkyl which may be substituted with (i) amino 
which may be substituted with C7.13 aralkyl or C^^ 
alkyl, (ii) 1-piperazinyl which may be substituted with 
C6.12 aryl, (iil) phthalimide, (iv) Cs-n arylsulfonyl 
which may be substituted with Ci^ alkyl r (v) hydroxyl 
which may be substituted with Ci^ alkanoyl, (vi) 
morpholino, (vii) piperidino, (viii) halogen, (ix) 
alkoxy-carbonyl, and (x) oxazolyl which may be 
substituted with C^.^ alkyl or cyano, 

(4) C2.6 alkenyl which may be substituted with C6.12 
aryl, 

(5) Ce.i2 aryl which may be substituted with C^.^ alkoxy, 

(6) C7.13 aralkyl which may be substituted with (i) 
amino, (ii) nitro, (iii) Cl-6 alkoxy, or (iv) halogen, 

(7) Ca-* cycloalJcyl, 

(8) cycloalkyl-Ci^fi alkyl, 

(9) adamantyl, 

( 10 ) oxadiazolyl , 

(11) Ci.^ alkoxy, 

(12) amino which may be substituted with (i) C|.e alkyl 
which may be substituted with Ci.< alkoxy-carbonyl or 
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pyridyl, or (ii) Cy.jj aralkyl, or 
( 13 ) Ci_« alkoxy-carbonyl . 

12. The oxazole derivative according to claim 4, 
wherein represents (l) d.j alkyl which may be 
substituted with (i) 2-thienyl or (ii) carboxyl, (2) 
C6.12 aryl which may be substituted with (i) halogen, 
(ii) Ci.6 alkoxy or (iii) Ci^ alkylcarbanoylanino, (3) 
C,.i3 aralkyl which may be substituted with nitro, (4) 
amino which may be substituted with (i) C^s alkyl, (ii) 
C«-i2 aryl or (iii) Cj^a cycloalkyl, or (5) morpholino. 

13. The oxazole derivative according to claim 4, 
wherein R* represents cyano, thiocarbamoyl , carbamoyl, 
or Ci^ alkyl which may be substituted with halogen. 

14 . The oxazole derivative according to claim 4 , 
wherein r' represents (1) hydrogen, (2) Cj.6 alkyl which 
may be substituted with amino which may have alJcyl 
or C7.15 aralkyl substituent, (3) Cy.^ cycloalkyl, (4) C*. 
,2 aryl which may be substituted with Cn alkoxy or (5) 
C7.J3 aralkyl which may be substituted with (i) halogen 
or (ii) C1.5 alkoxy. 

15. The oxazole derivative according to claim 4, 
wherein n is 2. 

16. A process for producing the oxazole derivative 
according to claim 4, which comprises 

(1) oxidizing a compound of the formulas 
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wherein defined in claim 4 to give 

an oxazole derivative of the formulas 



R'-SCO)n 



wherein R^r and are as defined above, and n is as 
defined in claim 4, 

(2) reacting a compound of the formulas 



R 

R»«-S(0)n» 



wherein and are as defined above; R^^ represents 
lower alkyl or phenyl; n^ is Or If or 2 with a compound 
of the formulas 

R^-SOzM 

wherein R^ is as defined above; M represents an alkali 
metal to obtain an oxazole derivative of the formula: 

^ N 



R»— SO. 



wherein R^, R^, and R^ are as defined above, or 
(3) reacting a compound of the formulas 

V ^ 



X-«(0)n 



wherein R^, R^, and n are as defined above; X 
represents a leaving group with a compound of the 
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formulas 



hnrV 



wherein and Independently represent hydrogen, a 
hydrocarbon group which may be substituted, a 
heterocyclic group which may be substituted; and R^ 
may be combined with the adjacent nitrogen atom to form 
a heterocyclic group to obtain an oxazole derivative of 
the formulas 



^2 

XX 



J.>l^S(0)i 

wherein R^, R^, n, R*, and R^ are as defined above. 

17* A process for producing a compound of the formulae 

8^ 



XJ 



wherein R^, R^, and R^ are as defined in claim 4, which 
comprises 

(1) reacting a compound of the formulas 

wherein R^ and R^ are as defined above with a compound 
of the formulas 

wherein H represents an alkali metal and a compound of 
the formula: 

wherein R* is as defined above; X represents a leaving 



wo 97/24540 



169 



FCT/JP96/03857 



group, or 

(2) reacting a compound of the formula : 



wherein and are as defined above; R^^ represents 
lower alkyl or phenyl; n^ is 0, 1, or 2 with a compound 
of the formulas 



R*-SH 



wherein R^ are as defined above, or 
(3) reacting a compound of the formulai 



B» »-S(0)ii 

wherein R*, r', r" and n* are as defined above with a 
ctMspound of the formulas 

wherein M is as defined above and a compound of the 
formula: 

R^X 

wherein and X are as defined above. 

IS. A pharmaceutical cosqposition comprising an oxazole 
derivative having a group bonded through a sulfinyl or 
sulfonyl moiety at the 5-position of the oxasole ring. 

19. The pharmaceutical composition according to claim 
IS, wherein the oxazole derivative i& a compound of the 
formula: 
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R'-S(0)n 

wherein represents a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, or amino which may be substituted; n 
represents 1 or 2; R^' represents hydrogen, cyano, 
acyl, carbamoyl which may be substituted, thiocarbamoyl 
which may be substituted, a hydrocarbon group which may 
be substituted, a heterocyclic group which may be 
substituted, amino which may be substituted, or 
carboxyl which may be esterified; represents 
hydrogen, halogen, a hydrocarbon group which may be 
substituted, a heterocyclic group which may be 
substituted, a hydrocarbon-*oxy group which may be 
substituted, amino which may be substituted, carboxyl 
which may be esterified, or a group of the formula 
«»S(0)m-R, where R represents a hydrocarbon group which 
may be substituted or a heterocyclic group which may be 
substituted; m represents 0, 1, or 2. 

20. The pharmaceutical composition according to claim 
18 or 19, which is a prophylactic or therapeutic 
pharmaceutical for cardiac diseases, autoimmune 
diseases, inflammatory diseases, or diseases 
accompanied by granuloma. 

21. The pharmaceutical composition according to claim 
IB or 19, which is a prophylactic or therapeutic 
pharmaceutical for myocardiopathy, cardiac hypertrophy, 
myocardial infarction, angina pectoris, chronic 
rheumatoid arthritis, systemic lupus erythematosus, 
systemic scleroderma, rheumatic fever, polymyositis, 
periarteritis nodosa, Sjogren's syndrcnne, Behcet's 
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disease, Castleman's disease, autounmune hemolytic 
anemia, mesangial proliferative nephritis, IgA 
nephritis, lupus nephritis, osteoporosis, amyloidosis, 
bronchial asthma, atopic dermatitis, psoriasis, 
pleurisy, ulcerative colitis, atherosclerosis, active 
chronic hepatitis, alcoholic cirrhosis, gout, 
encephalitis, multiple myeoloma, atrial myxoma, renal 
carcinoma, pulmonary adenocarcinoma, malignant 
mesothelioma, ovarian cancer or cancerous cachexia. 

22. A composition for inhibition of interleukin-6 
activity comprising an oxazole derivative having a 
group bonded through a sulfinyl or sulfonyl moiety at 
the S'-position of the oxazole ring. 

23. The pharmaceutical composition according to claim 
18 or 19, which is a prophylactic or therapeutic 
pharmaceutical for atherosclerosis, myocarditis, 
myocardiopathy, ischemic brain disorder, Alzheimer's 
disease, multiple sclerosis, septicemia, chronic 
rheumatoid arthritis, osteoarthritis, gastric ulcer, 
duodenal ulcer, ulcerative colitis, diabetes, 
glomerulonephritis , osteoporos is , pneumonia , hepatitis , 
graft rejection or pain. 

24. A composition for inhibition of nitrogen monoxide 
production comprising an oxazole derivative having a 
group bonded through a sulfinyl or sulfonyl moiety at 
the S-po6ition of the oxazole ring. 

25. Use of an oxazole derivative having a group bonded 
through a sulfinyl or sulfonyl moiety at the 5-position 
of the oxazole ring, for the manufacture of a 
medicament for inhibiting interleukin-6 activity. 

26. Use of an oxazole derivative having a group bonded 
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through a sulflnyl or sulfonyl moiety at the S-poeition 
of the oxazole ring, for the manufacture of a 
medicament for inhibiting nitrogen monoxide production. 

27. A method for inhibiting interleukin-6 activity in 
human or mammal, which comprises administering an 
effective amount of an oxasole derivative having a 
group bonded through a sulflnyl or sulfonyl moiety at 
the 5 -position of the oxazole ring, to human or the 
mammal . 

28. A method for preventing or treating inter leukin-6- 
associated diseases, which comprises administering an 
effective amount of an oxazole derivative having a 
group bonded through a sulflnyl or sulfonyl moiety at 
the S-positlon of the oxazole ring, to human or the 
mammal . 

29* A method for inhibiting nitrogen monoxide 
production in human or mammal, which comprises 
administering an effective amount of an oxazole 
derivative having a group bonded through a sulflnyl or 
sulfonyl moiety at the 5-position of the oxazole ring, 
to human or the mammal, 

30. A method for preventing or treating nitrogen 
monoxide-associated diseases, which comprises 
administering an effective amount of an oxazole 
derivative having a group bonded through a sulflnyl or 
sulfonyl moiety at the S-position of the oxazole ring, 
to human or the mammal. 
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